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Too.often research is a reaction 
t.Q present needs. It should lead 
us into future. When do we start? 
I wonder how you see research. 
You can expect how I'd look at it- as the very 
foundation of our modern agriculture. We µave a 
higher standard of living today and a greater 
knowledge a bout ourselves and our environment 
because of our predecessors in research. We 
should do no less in meeting the needs of future 
generations. 
But that's an expected answer from a person 
who has a "vested interest" in research. 
We all have vested interests in agricultural 
research. 
We all must eat. A review of any issue of Farm 
& Home Research shows the major efforts of this 
experiment station are directed toward the 
production, harvesting, storing, and marketing of a 
wide variety of food products. 
It is also evident that we are concerned about 
maintaining and improving the quality of our 
natural resources, developing more effective and 
efficient community services, better job 
opportunities in rural areas, more comforts hie and 
energy saving housing, and providing consumers 
and local community leaders with training and 
information that will ena hie them to make sound 
community decisions. 
In this issue some other people give you their 
viewpoints on research. 
Theodore Schultz, a South Dakotan and this 
year's Nobel prize winner in economics, warns of 
a "danger" he sees developing, a danger of non-
scientists setting priorities for reseachers, "of 
requiring s~ientists to devote ever more time to 
preparing reports to 'justify' the work they are 
doing." He maintains that the scientist.who is at 
the frontier of knowlege in his field, is closer to 
the problems-and the solutions-than any other 
person, and that he should be let alone to explore. 
One of those persons Schultz describes is Jim 
Ross, our grass breeder, featured in another story. 
Jim mentions the "independence" he has enjoyed 
in his 33 years with the Experiment Station. 
That independence has paid off for us all. In the 
last 2 years alone he has released three new 
varieties that will help regrass parts of western 
South Dakota and improve summer grazing in the 
eastern part. That stabilizes our food supply. 
A practical user of research is Matt Sutton, 
interviewed in another story. Sutton uses neither 
more nor less research results to improve his 
operation than many other South Dakotans. He. 
knows what others may not, however: that farm 
magazines, trade journals, even newspapers and 
broadcasts are filled with information that 
originated at an experiment station, even if it is 
not identified as the source. 
That's all right. We do not seek headlines. Our 
low profile troubles us only when it leads you to a 
misunderstanding of our purposes and goals. 
Where will research take us, and the next 
generation, in the future? 
Legumes use nitrogen fixing bacteria, and our 
fertilizer investment on these crops is low. Will we 
someday adapt corn, wheat, oats, and barley to 
use such bacteria and trim our use of high-energy 
fertilizer? · 
We won't know until we allocate resources for 
the research and try. 
Our future energy crises are going to make our 
present one look like a lamb by comparison. Will 
we one day have a "fuel crop," as well as food 
and feed crops? 
We won't know if we don't get started. 
These are basic kinds of research that will not 
see a payoff in the immediate future. The risk is 
high and the cost will pe great; but the impact of 
success, be it ever so remote, is so great that we 
cannot afford not to do the research. 
We have very small efforts underway in each of 
these areas now. A much greater effort is called 
for. 
When shall we start? 
Perhaps the greatest challenge of the future will 
be to set aside the necessary resources for 
research and recognize our obligation to the future 
rather than being content with minimal programs 
to take care of immediate problems. 
It seems like the program should sell itself~ I'd 
like to know how you see it. 
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Beyond our borders 
We carry our full share, and more, 
of regional research. It pays off: 
more results for less money spent 
Scientists at SDSU and other land-grant 
institutions are cooperating to resolve 
common problems, according to Ray Moore, 
director of the Agricultural Experiment 
Station. 
That stretches hard pressed research 
mqney farther and gives a researcher more 
time to work on problems of high priority in 
his own state. 
Regional research " provides an opportunity 
for the exchange of knowledge between at 
least two states, while avoiding unnecessary 
duplication of work," Moore said. 
Federal and state funds are used in the 
program and "we couldn't avoid regional 
research even if we wanted to." Each 
experiment station must use 25% of its 
federally-appropriated funds on regional 
research. 
South Dakota has a better-than-average 
record in this area. The SDSU experiment 
station uses much more than the ear-marked 
amount on regional research. 
"We are very supportive of regional 
research, because we think we get more from 
our tax dollars in cooperative endeavors," 
Moore said. He stressed that everyone 
(researchers and ultimately, all South 
Dakotans) stands to benefit from the 
interchange of ideas and data. 
• 
• 
The United States is divided into four 
regions: Southern, Western, Northeastern, 
and North-Central. South Dakota is one of 12 
states comprising the North-Central Region. 
Regional research projects usually 
originate from scientists within a region. The 
experiment station directors of the region 
evaluate the merits of a given research 
proposal through a regional research 
committee. 
The proposal is then sent to a national 
committee, consisting of two directors from 
each region and one person from home 
economics interests. 
Moore is a member of this "Committee of 
Nine," which decides if the project is worthy 
of funding by USDA. 
A project is typically given 5 years for 
completion. If that amount of time is not 
adequate, a short extension may be granted 
or the format may be revamped and the 
project renewed an additional 5 years. 
Grapes, satellite maps, weather, 
sh~ep are samples of N-C research 
SDSU participates in 25 regional research 
projects. Topics cover a wide range of 
subjects. 
Fred Westin, professor of plant science, is 
using r.emote sensing data to relate soil and 
landscape characteristics to land us·e. 
The Remote Sensing Institute at SDSU uses 
pictures taken by earth circling satellites to 
map the planet's resources. Westin said a 
study of pictures comparing soil profiles and 
climatic patterns reveals the total soil 
environment of specific areas. This 
information is used to determine the potential 
yields of various crops. 
Westin's data is compiled in Soils of South 
Dakota and publications of the soil surveys of 
26 counties in the state. Soil surveys may be 
used to identify whether land should be used 
as cropland, rangeland, a wildlife habitat, a 
recreational area, a building site, or as a · 
souPce of sand, gravel, and topsoil. 
The information that can be pulled together 
from Westin's work can be quite specific. It 
can help determine the most suitable crops 
for each field under two systems· of 
management-with and without fertilizer, 
insecticide, and herbicides. The best water 
drainage systems, even the type of trees that 
would be most effective in windbreaks and 
shelterbelts may also be decided. 
The publications are available from county 
Extension agents, local soil conservation 
services, and the Bulletin Room, Extension 
Building, SDSU, Brookings, SD 57007. 
Member of the national selection team that reviews the 
merits of regional research proposals, Ray Moore supports 
South Dakota's full participation in multi-state studies where 
scientists divide up the responsibilities, attack a problem as 
a team, and pool their ideas and findings. "It gives us more 
value for the tax dollars invested. " 
Research directed by Ron Peterson, head of 
the horticulture department, has resulted in · 
the development of a new grape variety. The 
new grape, a cross between Fredonia and an 
early-maturing wild grape, performs well in 
South Dakota. · 
Clusters of the blue grape are attractive, 
well filled, average four inches in length, and 
frequently have a shoulder (a branch in the 
cluster, giving more yield). · 
The grapes are slightly smaller than Beta, 
the only grape dependably winter hardy in 
South Dakota at the present time, but are 
hardier and mature much sooner. A higher 
annual yield is common. 
The new grape variety will be 
recommended for planting in this area 
because of its hardiness, early maturation, 
pleasant flavor, and high productivity. It will 
be ready for distribution in 1982. 
Lowell Slyter, professor of animal science, 
is testing the production of crossbred ewes 
under farm flock and range conditions as his 
part of regional sheep research.-He is . 
interested in the effects of breeding and 
management. · 
The animals in his first test group are the 
offspring of Targhee ewes that were bred 
with Targhee or Suffolk rams. A group added 
later consists of Finn-Targhee crossbreds. 
Finn breeding increases the incidence of 
twinning. 
"Preliminary data shows that the three-
way cross is best if an operator is set up to 
handle the extra lambs," Slyter said. 
The animals are studied at a unit north of 
Brookings and the Antelope Field Station· near 
Buffalo. The Brookings unit is a farm flock 
type setup, while the West River facility has 
range conditions. 
7 
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Joining in a regional research project allows Lowell Slyter, 
Animal Science Department, to concentrate in the area in 
which he is particularly expert-sheep breeding and 
management. Over 20 other research studies are part of 
larger regional projects. 
Rangeland ranchers generally prefer 
straightbred sheep over crossbreds that 
include the black-faced Suffolk. Their 
decision is based on tradition and 
management more than any other factors, 
Slyter said. His research does not show 
significant problems in the fencing and 
flocking abilities of the crossbreds. 
Bill Lytle, professor of agricultural 
engineering, is engaged in a cooperative 
study of climate. His data on South Dakota 
climate, combined with that of other 
researchers throughout the North-Central 
region, help in forecasting weather 
conditions. 
The work encourages an improved weather 
service with long-range forecasts. Aviators 
and farmers will benefit greatly from more 
accurate information about impending 
weather conditions. 
Lytle said that experts may be able to 
predict the world market so they can raise 
and lower prices accordingly. ~ 
"If we can foresee dry periods in the USSR, ._- J ) 
we can prevent what happened in 1974 when 
they surprised us and bought large amounts 
of grain on a low market,'' he said. 
Research may reveal methods for using 
wind as a source of energy. 
Lytle and others are studying the 
occurrence of winds and the frequency of 
their velocities and directions. It is believed 
that wind generators and windmills may be 
made practical, he said. 
Solar energy for heating and crop-drying is 
also being explored. The researchers have 
written a book called Solar radiation and 
sunshine duration relationships. It deals with 
the North-Central region and Alaska. 
These are examples of regional research. 
There are many more. Even when no specific 
project is designated as regional, a scientist 
will most often consult with his colleagues in 
other states. 
"Even a 'rich' state, with much more 
money and manpower resources than we 
have, would participate in regional 
research," Moore concluded. "Sharing with 
other states enlarges our capabilities. We 
never forget to direct our research straight at 
the needs of South Dakotans. But many of our • 
problems don't stop at a state border. , ) 
"It only makes good sense to pool our 
efforts with those of other states. That is 
careful stewardship of both time and funds." D 
The writer is Shary Jost, journalism intern in the Ag 
Information Office. 

Two-row barleys, like the one on the left, are "promising" but 
not yet ready for dependable South Dakota production. They 
have higher malt extract and produce high yields, but need 
to be crossed with adapted six-row barleys for disease 
resistance and earlier maturity. 
superior to that in corn and sorghum. 
Because barley is well adapted to different 
areas and climates. Because it fits rotations, 
and costs less to produce than some crops. 
Barley can be grown in every county in 
South Dakota-and is-according to Phil 
Price, USDA funded barley breeder at SDSU. 
But to grow well under such a wide range 
of conditions requires selective plant 
breeding. Straw strength, low protein, high 
lysine, high oil, plump, uniform kernels, 
disease resistance, narrow leaves, proper fall 
growth habit-each of these characteristics 
is desirable, depending on the intended use of 
the variety. 
Two-row barley by River would 
have market in brewing industry 
10 
It wasn't until the 1940's that sustained 
work began on improving barley varieties. 
"The old varieties were weak strawed, 
highly disease susceptible, rough awned, not 
heat and drought resistant," says Price, who 
began work here in 1957. ''You couldn't 
fertilize those old varieties because they just 
lodged. 
"Then diseases did a 100-yard dash across 
the field- rust, sea b, spot blotch, net 
blotch-further lowering yields and grain 
quality.'.' , . • 
In South Dakota, acres planted to barley -. J 
went from 300,000 in 1880 to 2.5 million 
acres in 1942, then down to 225,000 acres in 
1965. . 
In 1966 Primus was released to growers in 
South Dakota-the first early barley variety 
developed at our experiment station. This and 
other new varieties turned the situation 
around and acreage increased to about 
460,000 acres this last year. 
Protein content is an important factor in 
determining if the barley will receive the 
malting premium. or be sold for feed. 
The malting industry requires that barley 
not exceed 13.5% protein, but prefers 12%. 
For good livestock nutrition, feed barley 
should range from 14% to 15.5%. 
"The protein content of the developing 
barley kernel is determined by several 
factors,'' explains Price, ''varietal genetics, 
soil type, soil fertility, soil moisture, air and 
soil temperatures, lodging, and plant 
diseases. 
"The barley grower can control just a bout 
everything except soil moisture and air 
temperature. Consequently, even the best 
managed farm operation can fail to hit the 
desired protein level in the harvested gr~in.'' 
Irrigation could be a partial solution, 
although little barley is now irrigated in 
South Dakota. 
The potential for irrigation development of 
the strip along the Missouri River from Ft. 
Thompson to the North Dakota border has 
interested the largest brewery in the nation 
in expanding production of two-row barley in 
South Dakota. 
The two-row barley has an advantage over 
the six-row barley commonly grown in the 
midwest in that it has inherently higher malt 
extract. Also, under irrigation the two-row 
barley tillers well and produces high yields of 
uniform kernels. 
But a two-row barley must be adapted to 
South Dakota conditions that will also meet 
industry requirements- requirements which 
are, in Price's words, "ever more stringent." 
There are problems to overcome. The best 
two-row barleys now available are relatively 
new to the midwest and are unadapted. 
"They are late to head out and mature, 
have little or no disease resistance to local 
diseases, have poor heat and drought 
tolerance, and are lower yielding than the 
six-row barleys,'' Price explains. 
"To obtain a good two-row selection, we 
intercross the unadapted two-row with the 
I 
adapted six-row barleys and select the two-
row progeny. That gives us some smooth-
awned, mid-season, disease resistant two-row 
selections. Then we can cross these back to 
the very best, high extract, unadapted two-
row selections and gradually move toward a 
type that has the best characteristics of 
both.'' 
The malting industry will not give malting 
barley status to a new variety until the 
experiment station provides for testing 10,000 
bu the first year, 20,000 bu a second year 
and, if there have been problems with the 
grain, _20,000 bu again for a third year. 
That would tie up more funds than Price 
has to work with, but he continues to work on 
. a variety that will meet the needs of a 
potentially lucrative market. 
Poorer quality proteins increase 
faster when total protein goes up 
The six-row spring malting barley breeding 
project at SDSU has goals common to several 
states-low protein, high extract, high yield, 
and high percentage of plump kernels under 
dryland cultivation. 
''Barley breeders are now developing 
barley selections with a genetically lower 
protein content, selections that maintain this 
lower content under a fairly wide range of 
environmental conditions," Price says. 
Protein content is of such concern because 
80% is only partially soluble. 
"The insoluble protein reduces the water 
soluble extract, causes problems during the 
fermentation process, and lowers the 
appearance, taste, and shelf life of the 
bottled beer. 
'' A variety with a large percentage of poor 
quality proteins is not useful for making beer 
for two reasons. 
"First, the amino acid balance does not 
provide enough lysine and other essential 
amino acids necessary for rapid yeast cell 
multiplication and a proper fermentation 
rate. 
"Second, the insoluble proteins go into 
suspension during brewing, causing haziness 
when they combine with substances from the 
hulls. Eventually, unless removed in the 
brewing process, these complexf3s settle on 
the bottom of the bottle. Over a period of time 
the beer taste and appearance can be 
adversely altered." 
When a variety is developed that is 
"programmed" to produce lower protein, the 
chance of receiving the malting premium will 
be that much greater. 
Feed barley has always been considered 
second-rate compared to malting varieties 
Phil Price, SDSU barley breeder, examines one of 1980's 
outstanding six-row barleys on a kernel size grading screen. 
The Elkton sample is 86% plump-many samples couldn't 
meet the malting industry requirement of at least 65%. In a 
year that wasn't good for barley, Price attributes this 
farmer's success to "good management and a little luck." 
because of the lower price it earns. 
Work is well under way now to develop a -
first-rate feed barley, better suited to its use. 
Barley needs higher oil content, an efficient 
source of energy for livestock. Primus II, a 
variety released in 1968 from SDSU, has 3% 
oil. The goal is now 5%oil, a 60% increase, 
and it looks like that is the upper limit for 
development. 
"From 1974 to 1977 we analyzed over 
17,000 entries in the USDA World Collectio:Q 
of barleys looking for entries with the higher 
oil content. We finally settled on five 
selections which we are now using in a cross 
breeding program,'' Price said. 
Genetic improvement of protein quality is 
also part of the project. 
"Quality, as well as quantity, of the barley 
protein affects market value," Price explains. 
"As total protein content goes up, less 
digestible classes of protein 
predominate-the same classes that are 
insoluble in the malting process. These 
proteins benefit neither livestock nor the 
malting industry. 
"The quality of the protein is determined 
by its amino acid constitution. Amino acids 
are the building blocks in proteins as bricks 
are in a brick wall. If there are too few 
bricks (amino acids) of one type, there is a 
poor balance and the nutritional quality is 
reduced.'' 
Price is trying to increase lysine, one of the 
three amino acids that is deficient, yet 
necessary to meet daily livestock nutrition 
requirements. 
''Several years ago Swedish breeders. found 
a high lysine barley in the USDA World 
Collection of barleys, but the high lysine 
character was genetically linked with the 
11 
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shrunken endosperm character that lowers 
yields," Price said. "I have been able to get 
4.5% lysine from a Danish mutant and we 
are trying to incorporate this into Primus II." 
Our needs in barley research are 
unique; other stat~s can't help 
Winter barley, adapted to the feed-short 
southwestern part of the state, is another 
objective of research at SDSU. 
With no know,n single source of hardiness 
in barley, it is an elusive goal. Testing began 
when Price first arrived in Brookings, but 
breeding didn't begin until funds became 
available in 1968 for seed increase work in 
Arizona. 
Winter hardiness requires a combination of 
many characteristics. 
"We are trying to put together selections 
from around the world. Progress has to be 
made in small increments of hardiness," 
Price explains. 
"We look for narrow leaves and a growth 
habit that is procumbent-that is, the plant 
grows low to the ground when planted in the 
fall." 
"If there is a warm period in February, 
winter barley has a bad habit of starting 
precocious growth, jumping the gun on the 
calendar, you might say. The roots and crown 
take up moisture as the soil warms up. Then 
comes a hard freeze and the crown dies. 
"Winter rye a:nd wheat don't respond to 
that warm-up, normally. They appear to be 
more day-length sensitive than winter barley. 
What we need is a winter barley with a 
different hormonal system that won't be 
triggered by that warm-up." 
Some of the winter composites have up to 
40 parents. This is necessary in order to 
accumulate the hardiness attributes needed 
to ensure winter survival. 
Barleys from Russia, Japan, Turkey, 
Germany, England, Sweden-any place where 
the wintf;lrS would suggest that they have a 
chance to survive moderate stress-have 
contributed to the gene pool. 
It's a research package tailored to our 
unique and varied needs. Minnesota 
concentrates breeding efforts on six-row 
spring barley and, along with North Dakota, 
on the malting barley profits to be had in the 
Red River Valley. Nebraska's limited breeding 
of winter barley is aimed at the southern part 
of that state. 
There is cooperation in feed barley testing 
between midwestern states in the form of the 
Great Plains Barley Nursery. But there is 
little overlap in barley breeding objectives. 
The best varieties for South Dakota's 
production needs will have to be developed in 
South Dakota. 0 
The writer is Susan Kirkvold-Ivey, assistant inform.ation 
specialist in the Ag Information Office. 
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Bread and butter 
We don't do our work just to Hie 
and forget. Here's a man who cllps, 
collects, and then uses research 
John E. "Matt" Sutton, Jr., 49, is a man 
who uses research like a tool. 
It undergirds his 4600-acre ranching, 
farming, and commercial cattle operation 
near Sutton Bay on the Missouri River west 
of Agar, showing what can be done in a 
"bread and butter" sense once research is 
put into the hands of a capable, thinking, 
modern agriculturist. 
"I glean all the research I can and ·look for 
something that I think fits my operation, 
something I haven't tried before," says 
14 
Sutton, who farms and ranches land which is 
part of the original Sutton spread founded by 
his grandfather in 1897. 
"I take a lot of papers and magazines, and 
I usually look for something fairly well 
condensed so I can skim it fast and find what 
appeals to me," he continued. "Usable 
research then is clipped a,nd filed by topic for 
use in planning for final production 
decisions.'' 
Sutton said he gets "90% of my reading 
done during the winter months." During the 
summers, he finds time only for summaries of 
research. From mid-November to mid-March 
is a period for intensive planning, although he 
plans continuously "whenever I'm alone, even 
on a tractor." Final planting decisions are 
made in February, but basic rotations are 
planned 2 to 3 years in advance. 
A graduate in animal science from SDSU, 
Sutton believes he's fairly knowledgeable 
about the beef cattle industry, "but I still 
read everything on beef because it interests 
me the most.'' 
In 1978, Sutton used the Agnet computer 
system through the Cooperative Extension 
Service to determine least-cost rations for his 
cattle herd. 
"Really beneficial," he said. '.'We devised a 
ration to use what I already had for feed at 
the least cost, and I got real good gains. 
What I'm looking for now is the most efficient 
way to. feed oats, alfalfa, and corn. After 
reading the research, I've concluded these 
three provide everything cattle need. Even 
now, if everything goes right, I won't buy any 
protein supplement. 
"We've had two bad droughts in 5 years, 
and this year my alfalfa is going to be limited, 
so I may have to buy some soybean meal. 
Agnet showed that Triticale was priced so 
low that I could feed it, so 2 years ago I fed it 
in my supplement and was exceptionally 
pleased. I got 3 lb a day gain on my steers 
that winter. 
"This just goes to show the value of ration 
analysis and research,'' he added. 
Just to be certain of results, Sutton also 
checks on research payback after he's 
adapted it to his operation. One way of 
evaluation is test-weighing cattle on his own 
scales-a practice he's employed for the past 
17 years. 
Conventions, fairs, exhibits, field days, and . 
tours are excellent settings for current 
research to spread out to users, Sutton 
believes. "They motivate you more to try new 
things. I attended the first sunflower tour and 
the first irrigation tour in our area, and I had 
the second irrigation system on the lake 
(Oahe) and had sunflowers the second year 
they were in this country." 
Matt Sutton raises quarterhorses and keeps a buffalo ·herd 
(started in 1909, it is the oldest private herd in the nation). 
- Some hard-headed decisions are made before he tries new 
ideas-decisions based on his own common sense and 
research. "I keep up with research; it's another 'tool of the 
trade.'" 
Sutton also pioneered in other areas. He 
was among the first to acquire Charolais and 
Simmental cattle and one of the first to use 
artificial insemination. 
Having sold out his registered Hereford 
stock, he is now pioneering in cross-breeding 
exotics for his commercial herd. 
"It used to be that I thought the only thing 
to do with a black whiteface cross heifer was 
to ship her. Now, it seems like the more 
breeds mixed in, the better the cow-three, 
even four breeds,'' he commented. 
"But you can't find research answers for 
every question," he continued. "Some just 
have to be a matter of personal judgment 
based on experience. For instance, I can 
experiment much easier than an institution in 
mixed breeds because there's been public 
resistance to accepting the exotic. 
"But there's one thing about being a 
pioneer. You sometimes get in too quick. I 
was an irrigation pioneer, and now that 
everybody has a circle system, I still have a 
100-acre tow-line system. 
"But it's kind of hard to justify spending 
$40,000 just so I don't have to get my feet 
muddy." 
How would he advise a young rancher 
interested in building research into his own 
operation? "In most cases, I'd send him first 
to his county Extension agent,'' Sutton 
answered. 
"Also, I'd say, 'Ask me!' " D 
The writer is Larry Tennyson, information specialist in the 
Ag Information Office. 
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Outreach 
Charles Mix won slot in 16-county 
· nationwide 'pilot' program to bring 
self help assistance to small farms 
"While the number of large commercial 
farms in the state has been increasing, we 
still have at least two thirds of the farms in 
South Dakota that fit the national definition 
of a small family farm," says Laurel Howe, 
former CRD program leader, Cooperative 
Extension Service. 
"The small farm family is particularly hard 
pressed because of low commodity prices in 
relation to ever increasing costs of operation. 
Couple that with interspersed years of 
drought such as 1976 and now again in 
1980-and these families are really 
strapped." 
In past years USDA programs have been 
criticized because too much emphasis has 
been placed on large commercial farms. 
"I guess it's only natural to provide 
services to the people who are always 
knocking at your door asking for them. It 
takes time to go out and look for the people 
who need your help the most. The large 
commercial farmers tend to be more 
aggressive," Howe said. 
For many years the attitude of policy 
makers and some researchers has seemed to 
indicate that the small family farm is on its· 
way out. Very little was being done to slow 
down its departure. 
Recently, however, there has been a larger 
effort to include small farms in research and 
assistance projects. 
"A renewed outreach effort toward small 
farm families began about 3 years ago," 
Howe said. 
Five regional workshops were held around 
the country. "Nine or 10 South Dakota small 
farm families attended a 3-day workshop in 
Oregon. One of the most common complaints 
that surfaced was that too many of the 
current USDA programs were of greater 
benefit to large farm operators than to small 
farm operators," Howe said. 
The South Dakota Small Farms Program 
Committee, which was formed in 1978, 
drafted proposals for three uifferent small 
farms assistance projects. The Charles Mix 
County project was one of 16 county projects 
16 
nationwide that was designated by the 
federal government as a pilot program. 
Plan is to hone management skills 
and ease access to USDA resources 
The project is aimed at helping small farm 
operators and their families increase their 
farm management skills. 
Charles Mix County, which is located in the 
south-central portion of South Dakota, has a 
population of 9,994 (1970 census); 32% of the 
people live below the federal poverty level. 
This is more than double the national average 
and nearly double the state average. 
The county has 1,088 farms, approximately 
600 of which would be defined as small 
farms. 
Because of the high percentage of low 
resource families, Charles Mix was selected 
as a target county for the Small Farms 
Assistance Program. 
An advisory committee was formed soon 
after it was known the Charles Mix proposal 
had been accepted. The committee consists of 
five area farmers-Gary Anderson, Arnold 
Horner, Richard Slaba, Jack Soulek, and Dean 
Weber-who have volunteered their time and 
efforts to help advise the federal, state, and 
local agencies on the needs of small farmers. 
''The farmers in the program were selected 
on the basis of answers to a questionnaire 
that was sent out to approximately 250 
prospective participants," Howe said. 
The advisory committee reviewed all the 
questionnaires and divided them into low, 
medium, and high priority groups. 
Approximately 50 applications were placed in 
the high priority category. 
The primary objective of the project is to 
lower the amount of rural poverty in Charles 
Mix County by increasing the accessibility of 
USDA resources, such as the Agricultural 
Stabilization and Conservation Service 
The biggest benefit of the Charles Mix program may be that 
farmers are now aware of what kinds of assistance-from 
information to long-term planning and loans-are available. 
Farmers and agencies also have a better understanding of 
each other's problems. 
(ASCS), the Cooperative Extension Service 
(CES), the Farmers Home Administration 
(FmHA), and the Soil Conservation Service 
(SCS). 
"It's an intensification of already existing 
programs," said Allen Husby, FmHA county 
supervisor. 
Farm visits and classes have 
paid off, resource use is up 
One of the most important accomplishments 
of the project, according to Alan May, 
assistant county agent in Charles Mix who 
was hired specifically for the Small Farms 
Alan May's special duties as assistant county agent in 
Charles Mix are with the Small Farms Assistance Project. He 
visits farmers to tell them about the program, helps with on-
the-spot planning, and conducts farm management classes. 
Assistance Project, is increased awareness of 
USDA services that are available. 
May visits farms to explain the programs 
and available assistance and conducts farm 
management classes. 
These classes, which involve 12 to 15 hours 
of classroom instruction, were set up to help 
participants with farm management decision 
ma.king. 
Crop plans are analyzed to determine cost 
per acre. Livestock budgets are scrutinized to 
find cost per head. Direct and hidden costs 
are considered. 
''The class gives the farmers an idea of 
where they're at," May said. 
There has been a marked increase in the 
use of USDA services. 
The ASCS has reported that $75,000 in 
additional ACP funds were allocated to the 
county specifically for the project. The county 
has also received approval for a 90% cost-
share rate for program participants. The 
usual cost-share rate in Charles Mix is 
approximately 75 % . 
The FmHA provided an additional $500,000 
in loan authority to the project for farm 
ownership loans. Loan activity in the county 
has increased substantially since {he project 
began'. 
As of June 26, 22 farm ownership loans had 
been processed, compared to a statewide 
average of nine per county. Seventeen 
operating loans had been made, compared to 
a statewide average of 10 per county. Most of 
this increase came as a result of loans to 
project participants. 
A new soil conservationist position was 
added to the SCS field office staff especially 
for the small farms project. Assistance is 
being provided for conservation planning and 
for application of a number of conservation 
measures. SCS is encouraging farmers to 
participate in long-term conservation 
planning with financial assistance through 
the Great Plains Conservation Program. 
There's a closer tie between 
local agencies and farmers now 
"Although the program did not fulfill all 
our expectations on increased funding, it did 
do several things,'' Arnold Rieckman, county 
Extension agent, said in a written report. 
"It made the people of Charles Mix County 
more aware of the functions of the various 
USDA agencies and the type of assistance 
available. And it provided a closer tie 
between personnel of the local USDA 
agencies. We now have a closer working 
relationship and a better understanding of 
each other's problems and work," he said. 
"We plan to conduct several farm 
management classes this fall and winter and 
provide additional assistance in commodity 
futures, cash flow, farm accounting, and 
enterprise analysis," he added. D 
The writer is Michelle Solberg, journalism intern in the Ag 
Information Office. 
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A day's work 
If it's crammed with conferences and 
classes, 'catching up,' too little time, 
coffee grown cold-it's just a usual day 
18 
Scientist, educator, adviser, spokesman- a 
researcher's time isn't entirely spent in the 
lab. His many duties keep him in touch with 
your problems, the problems of South Dakota 
agriculture. 
The typical Experiment Station research 
scientist must devote time to preparing for 
and teaching classes , work with students as a 
fa culty adviser, and answer dozens of 
telephone calls and stacks of mail each day. 
He must keep up with research at other 
universities and arrange for his own research 
results to be published in scientific journals 
and Experiment Station publications. 
All this is in addition to developing, in-
itiating, executing, and evaluating research 
projects that will meet important needs of 
South Dakotans. Some solutions are found 
within one year; some solutions won't be 
discovered in a lifetime. 
Researchers like Les Kamstra, a specialist 
in ruminant nutrition, don't handle all this 
alone. The secretarial staff, graduate 
students, technicians, work study students, 
and colleagues both at SDSU and across the 
country form the network that helps to find 
the answers. 
They are attentive to your needs. It's a ser-
vice-it's a necessity. 
The photographer is Duane Hanson, graphic designer in 
the Ag Information Office. 
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settlers onto the plains. Part of their package 
of promises was free grass seed. 
The very names of some of the Station's 
( and Ross' s) past releases-Gabe is the most 
famous-reflect South Dakota's more recent 
past. And then there's Summer, a grass that 
was meant to carry pastures through summer 
grazing. It was "lost." 
Retain, out of Garrison, has 
Eastern caravans in ancestry 
"There was one particular grass growing 
in the Erzurum Valley of Turkey along the 
Euphrates River, about 100 miles from the 
Russian border," Ross begins. "The grass 
was brought by caravan to the Black Sea, 
then taken to the Crimean area. 
"At the time the Hutterites were escaping 
persecution in the late 1800's, some of the 
grass-creeping foxtail-found its way to 
North Dakota. 
"It was discovered by some Soil 
Conservation people near the Garrison Dam. 
They saw it had characteristics good for 
flooded areas and collected samples. It was 
released as Garrison creeping foxtail in 
1960." 
From this variety Ross developed Retain 
which was released this spring. 
It does not shatter its seed immediately 
when it matures as Garrison does, so you can 
leave Retain until it has ripened, harvest with 
a sickle bar combine, and still get high yields. 
Certified seed will be available from the 
1981 or 1982 harvest. 
Cottonwood, of mixed parents, 
recalls state's early history 
In 1968 Ross redirected grass research 
toward extending the growing season of cool-
season grasses-those grasses that normally 
are dormant in July and August. Cool-season 
grasses are more easily established than the 
warm-season grasses native to South Dakota. 
The efforts of 12 years of selective . 
breeding brought us two varieties of 
bromegrass this year-Cottonwood and 
Rebound. 
··Smooth bromegrass was grown in South 
Dakota by 1890. The railroads supported its 
introduction-just gave it to the farmers. 
They knew they would profit from increased 
production along the lines," Ross said. 
"On a hillside near Cottonwood in 1968, 
Bob Gartner, a range researcher at Rapid 
City, found patches of bromegrass that had 
been there longer than anyone could 
remember. We found a 60 by 90-foot patch on 
this hill . where the seed production was 
extremely high. 
"We collected vegetative pieces, put them 
in a replicated trial at Brookings, and 
watched for outstanding characteristics that 
would make a new variety. We crossed these 
plants with those from other patches so the 
drought resistance would be preserved. 
"The result was Cottonwood, released last 
fall. It wasn't meant to replace native 
grasses, but to give cover to areas in western 
South Dakota that should never have been· 
plowed. 
"Smooth bromegrass is from Russia, 
Hungary, and eastern Europe, but there is a 
native species. It is debatable whether the 
selections we made at Cottonwood were 
smooth or native; we don't know which." 
Certified seed of Cottonwood bromegrass 
will be available in 1981 or 1982. 
Rebound bromegrass has the lengthened . 
growing season farmers have been looking 
for. 
This new variety does not go dormant in 
the hot summer months. So, when moisture is 
available, Rebound can use it. 
The same characteristics that give quick 
growth and high digestibility can cause 
lodging as the plants mature. This is not a 
problem because the grass is used for 
pasture production, Ross says. 
Certified seed was available in the 1980 
growing season. 
His Oahe has outclassed all 
other i,ntermediate wheatgrasses 
The grass Ross is perhaps best known for 
is Oahe intermediate wheatgrass. It evolved 
from Ree, a variety developed by Cliff 
Franzke, that was released just before Ross 
arrived at SDSU 33 years ago. 
"It was an excellent grass," Ross said, 
"but didn't have the seed production that 
enabled a farmer to use it to the extent that 
its forage production warranted. So I selected 
for both high forage and seed production and 
released Oahe intermediate wheatgrass in 
1962. 
"It has been successful in south central 
South Dakota, the chief seed growing area for 
intermediate wheatgrass. Seed from here 
goes throughout the western states." 
In fact, the name Oahe has become 
synonymous with intermediate wheatgrass 
throughout the northwestern United States. 
Very little is certified seed, according to 
Ross. "But probably 99% of the seed sold as 
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Oahe actually is Oahe. Its seed production is 
so high that other varieties can't compete." 
The procedure for releasing new grass 
varieties when Oahe came out caused 
problems. 
A new variety would be released to the 
Foundation Seed Stock Division, which 
increased the seed to sell to seed producers 
through the so·uth Dakota Crop Improvement 
Association. 
This worked well for small grain varieties. 
Both farmers who increased the seed and 
those who ultimately purchased the new 
varieties were accustomed to working with 
these crops. 
But many forage grasses have smaller 
seeds; a farmer used to hefting sacks of corn 
is surprised at the tiny amount of grass seeds 
he receives. And planting and harvesting 
equipment must be specialized. Consequently, 
grass seed production ties up a sizable 
amount of capital. 
"So the farmer who put in 2 or 3 acres as 
a sideline to his regular operations would 
never harvest it. We've lost some forage 
grasses in the past because they never made 
it down the line to pasture use." 
Grass seed from new varieties is now 
released from the Foundation Seed Stock 
Division to seed companies who pay the 
Experiment Station for each bushel they then 
produce. The companies accept responsibility 
for increasing and marketing the variety. 
"The main objective is to get a new variety 
into the hands of farmers. It takes a lot of 
care to do this,'' Ross said. 
Summer, a switchgrass released in 1965, 
was essentially lost to South Dakotans, 
according to Ross. 
"It was a warm-season grass designed for 
summer pasture that never got off the 
ground. It wasn't merchandised. 
''When pioneers came to this land, eastern 
South Dakota was covered with warm-season 
grasses-big bluestem, lndiangrass, and 
switchgrass. They don't have the agronomic 
characteristics that make them easily 
handled. They don't produce enough seed and 
are difficult to get established in the spring. 
Then they must be properly managed, 
because if they are grazed down to the 
ground, there isn't enough root reserve for 
them to survive through the winter." 
The students are the best part 
of a rewarding research career 
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The current research has two major 
goals-regrassing areas of western South 
Dakota and enhancing· summer pastures in 
eastern South Dakota. 
A new variety of switchgrass is one warm-
season grass nearing release. Ross can't pin-
point the time because that depends on this 
year's data. 
"This switchgrass has large seed that 
makes it more eas.ily established," Ross said. 
Normally switchgrass can take 2 to 3 years 
to get established. The large seeds will 
shorten this time. 
Ross has been cooperating recently with 
Dr. C.H. Chen of the Biology Department in 
tissue culture work, a development that could 
speed release. · 
''Tissue culture would be a quick method of 
increase. But it is still in the formative stages. 
It takes some time to determine the necessary 
environmental conditions to induce the 
plantlets from the tissue culture of different 
species,'' Ross said. 
"We are also selecting and testing big 
bluestem and Indiangrass. We are making 
progress. 
"There are no totally successful native 
grasses for pasture even yet. But for a 
pasture program that will produce all 
through the season, we need grasses that will 
grow in the cool months and those that will 
grow in the heat of the summer.'' 
Jim Ross's work with grass breeding has 
put him in a variety of challenging situa-
tions-a year in Sweden studying 
cytogenetics under a Guggenheim Fellowship 
in 1958; 2 years as a visiting professor at the 
University in Erzurum, Turkey; 10 years of in-
tensive study of colchicine, a chemical that 
causes mutations which can be incorporated 
into new varieties. 
But his favorite work is with students. He 
had the first PhD candidate in the Plant 
Science Department. He has advised 12 
students earning MS degrees and 12 students 
earning PhD degrees-more than any other 
teacher at SDSU. 
"My favorite part of the job is probably 
working with students-helping them with 
their research. They need encouragement and 
understanding. Graduate work is pretty rough 
and demands a great deal from a person. It 
also demands discipline. You must know 
when to encourage and when they should 
adopt their own self-discipline.'' 
Ross grew up on a farm and enjoyed a lot 
of independence-independence he says he 
has in his work here. 
"I enjoy my work-serving South Dakota 
and the field of science. That's a great com-
bination. Just about all I could ask for ." D 
The writer is Susan Kirkvold-Ivey, assistant information 
specialist in the Ag Information Office. 
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Walking, walking, and more walking. 
That's what a scout finds to be his lot in 
life in the Integrated Pest Management 
Program. 
A college student employed for the summer 
walks a cornfield once a week, he finds an 
infestation of corn borer, he reports it to the 
farm operator, the operator asks the county 
agent what to do, and the farmer treats for 
the corn borer. 
This is one way Integrated Pest 
Management (IPM), a newcomer to South 
Dakota, is working in this state. 
Sixty-six farmers in six counties are 
cooperating with IPM, sponsored by the 
Cooperative Extension Service and USDA. 
Early identification of threatening economic 
infestations of insects, weeds, or diseases is 
accomplished by having paid scouts out in the 
fields and reporting to farmers on a regular 
basis. 
The goal of the pilot program is a little 
more lofty, however, than simply saving 
farmers money by catching insects early. 
The goal is to manage the pest by whatever 
technique is feasible, including chemical, 
biological, and cultural control, and in the 
long run to use less pesticide and more 
management to get at a pest problem. 
It's an "early warning system" 
that heads off pest buildup 
So far, IPM in South Dakota has amounted 
to a lot of walking and a lot of reporting. A 
scout may walk as much as 8 miles a day 
through fields of corn, soybeans, sunflowers, 
or wheat, looking for insects, weeds, and 
diseases. At the end of the day he turns in a 
report in triplicate, one copy to the farmer, 
one to the county agent, and one to the 
coordinator of IPM. 
Scouts, the heart of IPM, are mostly 
students on summer vacation. One is a small 
farmer and college graduate, one is a retired 
farmer. 
They get a one-day training session at the 
beginning of the summer with Extension 
specialists on the SDSU campus. From there 
they must learn to identify pests from the · 
literature they're given, the local county 
Extension agent, their own experiences, and 
from coaching. 
Coach of the scouts is Floyd Wiedmeier of 
Brookings, a faculty member at SDSU and 
coordinator of IPM. He was a county agent 
for 30 years in Pennington, Bennett, and Fall 
River counties. 
Wiedmeier sa.id one thing that attracted. 
him to the program was something that . 
happened repeatedly when he was an agent. 
A farmer would come in and ask him to go 
out and look at an insect problem. But by 
then the problem was already out of hand 
and the farmer had serious economic damage 
or had already lost the entire field. 
That's not the case for alert IPM 
cooperators. 
Wiedmeier quotes one farmer as saying, 
"One thing IPM did for me: For the first time 
I sprayed my weeds at the right time, not too 
early, not too late." 
High-investment crops are 
best candidates for 1PM 
IPM and Extension's involvement in this 
system began in 1971 for the control of 
insects on tobacco in North Carolina and on 
cotton in Arizona. One South Dakota county 
(McPherson) cooperated in a pilot program 
with North Dakota on wild oats during the 
1977 crop year. 
South Dakota Extension began planning its 
own pilot program in 1978, and work started 
during the 1979 crop year. 
The pilot started with Brown, McPherson, 
and Walworth counties. In 1980 Turner, 
Un.ion, and Hand were added. Each county 
has one scout hired by the Extension Service 
and 10 to 12 farmers in the program. 
Cooperators in the first three counties are 
paying a slight fee in their second year, in an 
attempt to wean them from Extension's · 
leadership and induce them to undertake the 
program themselves. First-year counties 
generally pay no fee. 
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David Plooster, an 1PM scout from Parker, gives aR insect 
and disease scouting report to farmer cooperator Jim Davis 
of Parker. Regular reports like this let Davis catch problems 
before they get out of hand. 
"We're working toward a private or 
grower organization type of 1PM. We're 
trying to get it started and help farmers make 
the decision about how much they can pay 
for the service," said Wiedmeiei'. 
He predicts that soon there will be 
permanent 1PM in certain parts of the state 
under certain cropping patterns. "Sunflowers 
may be a crop that will respond to 1PM. And 
irrigated corn. I think it would have value in 
alfalfa seed production. 
" IPM will be useful in the higher 
investment crops.'' 
South Dakota already has at least one 
private consulting firm, Ag Tech in Pierre, 
working with fertility and water management 
plus pests with irrigators up and down the 
Missouri River. 
In just about all north-central states 
Extension Service works with cooperatives or 
private firms, helping train scouts and using 
the expertise of the Extension Service to 
further the program. 
1PM gives farmers a choice of 
weapons to combat pest problems 
The ultimate goal, says Wiedmeier, "is not 
just to identify the pests for control, but to 
enable farmers to use information gathered 
by the scouts throughout the season to make 
decisions for future cropping, varietal 
changes, rotations, and type of land 
preparation that may help them cope with the 
pest problem. It is not just chemical, but 
biological, cultural, and mechanical control 
we're after." 
24 Wiedmeier compares South Dakota with 
the fruit growing country of the west and 
south. . 
Those fruit growers in the past years have 
had regular sc4edules of spraying for pest 
problems. But now they can recognize when a 
pest system is starting to build. They can 
reduce the number of times they have to 
spray. 
In South Dakota most of the crops that 
require spraying need it only once or twice a 
season, so this region's reduction in 
chemicals occurs by getting the pest problem 
identified earlier and having to spray less 
acres and use less chemicals per acre, said 
Wiedmeier. 
' 'I know there are people who do chemical 
control of pests automatically because it is 
the season. They did it last year and will do it 
next year. 
" But you have to look at the cost as well as 
the environmental impact. If we overuse 
chemicals we may lose them more quickly to 
environmental pressure groups.'' 
South Dakota's 1PM has not yet expanded 
into animal pest control. 1PM scouts in 
Nebraska check flies in feedlots. Some states 
even have programs in cities to check lawn 
and garden pests and for mosquito control, 
Wiedmeier said. 
!PM's pilot program is administered by the 
Extension Service (Leon Wrage, weed 
specialist, Ben Kantack, entomologist, Leon 
Wood, plant pathologist, Hollis Hall, director, 
and Lloyd Hansen, ANR program leader) with 
assistance from an advisory committee inade 
up of cooperators from each county, the 
Animal and Plant Health Inspection Service of · , 
USDA, the SD Department of Agriculture, and 
USDA insect lab personnel. 
Wiedmeier said the intent of this pilot 
study, as well as of those in 49 other states 
and two U.S. possessions, is to learn what 
crops and livestock areas can benefit from 
the 1PM system, which of these areas can 
profit economically, and whether the program 
can be done commercially as a business 
venture. The program will also settle the 
question of whether Extension needs to 
continue training operators themselves to do 
a more complete job of monitoring. 
1PM has changed things for its cooperators. 
Spraying used to be the best or only 
answer to pest problems. And it was often 
done by the calendar, or when the weeds 
overtopped the crop or plants were lodged or 
sickly. Then it was often too late. 
But cooperators have a weekly progress 
report in hand to consult. They can chart the 
pest's moves, get at it early, and maybe not 
spray at all. The tools they have to combat 
pests have expanded to a total management 
program, and that's good farm business. D 
The writer is Jerry Leslie, information specialist, Ag 
Information Office. 
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J. K. Lewis, MS , Associate Professor M.E. Enevoldsen, MS, Assistant In J. G. Ross , PhD, Professor 
G.W. Libal, PhD , Associate Professor N. P. Evers , BS , Assistant In D.B . Shank, PhD , Professor 
T.W. Lingscheit, BS , Assistant In (RB-79) L.L. Helwig, MS , Associate Professor F.E. ·Shubeck , PhD, Professor 
R. M. Luther, PhD, Professor L.C . Johnson , MS, Associate Professor J.D. Smolik , PhD , Assistant Professor 
H.J . Mack, BS , Assistant In J.E. Klett , PhD, Associate Professor (R1-80) D.K. Steiger , BS, Assistant In 
M.D. MacNeil, MS, Instructor D. M. Martin , MS, Associate Professor G. R. Sutter, PhD , USDA-C , Associate Professor 
W.C. McCone, MS , Associate Professor P.E. Nordstrom, PhD, Associate Professor C.E. Stymiest, MS, Assistant Professor 
H.L. Miller, PhD, Assistant Professor D.P. Prashar, PhD, Associate Professor J.R. Thysell, MS , USDA-C , Assistant Professor 
R.A. Nelson , PhD , Assisatnt In (R7-79) P.L. Spinski , PhD, Assistant Professor (R9-79) 
S.E. Seideman , PhD , Assistant Professor J.R. Waples, BS , Assistant In R.R. Vigil, PhD, Assistant Professor 
A.L. Slyter, PhD, Associate Professor J.B. Weber , MS, Manager, Foundation Seed 
W.R. Trevillyan, BS, Superintendent, Stocks 
Antelope Range Field Station D.D. Walgenbach, PhD, Associate Professor 
R.C. Wahlstrom , PhD , Professor Microbiology 
D.G. Wells , PhD, Professor 
' 
T. P. Weber , BS , Assistant In F.C. Westin, PhD, Professor 
E.M. White , PhD, Professor 
T.R. Wilkinson , PhD , Professor and Head C.W. Wirth, BS , Assistant In 
Botany-Biology R.P. Hillam, PhD, Associate Professor 
M.A. Wrucke , BS, Assistant In 
P.H. Larson, BS, Assistant In 
C.H. Chen , PhD, Professor 
P.R . Middaugh, PhD, Professor (R6-80) 
R.M. Pengra, PhD, Professor Rural Sociology 
E.J. Hugghins, PhD, Professor C .A. Westby, PhD, Associate Professor 
D.J. Holden, PhD, Professor 
C.R. McMullen, PhD, Associate Professor J. Satterlee, PhD, Professor and Head 
J. Awald, MS-C, Instructor 
Plant Science R.M. Dimit, PhD, Professor 
Dairy Science 
J.L. Faltemier, MSW-ABO, Assistant Professor 
G.W. Grant , MA , Instructor 
M.L. Horton , PhD, Professor and Head · L.A. Hannus, MA, Assistant Professor 
J. Parsons, PhD, Professor and Head S.W. Anderson, BS, Assistant In (R12-79) D.J. Hess, PhD, Associate Professor 
R.J . Baker, PhD, Professor N. Ahmad , PhD, Research Associate R. Mendelsohn, PhD , Associate Professor 
A.K . Clar, PhD, Assistant Professor W.E. Arnold, PhD, Associate Professor M . P. Riley , PhD, Professor 
F. C. Ludens, BS, Assistant In T.F . Branson, PhD , USDA-C, Assistant Professor R. T. Wagner , PhD, Associate Professor 
R. McGuffey, PhD, Assistant Professor (R12-79) J.J. Bonnemann, MS, Assistant Professor 
S.W. Seas, MS, Associate Professor G.W. Buchenau , PhD, Associate Professor 
D.J. Schingoethe, PhD, Professor D.P. Buscher, BS, Assistant In 
K.R. Spurgeon, PhD, Professor C.G. Carlson, PhD, Assistant Professor Water Station Biochemistry 
G.D. Stewart, BS, Assistant In Resources-C 
H.H. Voelker, PhD , Professor P.L. Carson, MS, Professor 
C.D. Dybing , PhD, USDA-C, Professor H.G. Hecht, PhD, Professor and Head 
E.R. Easton, PhD, Assistant Professor R.J. Emerick , PhD, Professor 
Economics 
G.W. Erion, MS, Assistant Professor P.L. Guss, PhD, USDA-C, Associate Professor 
P. D. Evenson, MS, Associate Professor A.W. Halverson, PhD, Professor 
L.O . Fine, PhD, Professor A.A. Herr, BS, Assistant In 
J.E. Thompson , PhD, Professor and Head W.S. Gardner, PhD, Professor D.C. HIiderbrand, PhD, Associate Professor 
H.R. Allen , PhD, Professor J.V. Gednalske , BS , Assistant In D.P. Matthees, PhD, Assistant Professor 
R.L. Berry , PhD, Associate Professor H .A. Geise, MS, Assistant Professor T.L. McMahon, BS , Assistant In 
K.S. Clever, MS, Assistant In R.H. Gelderman, MS, Manager, Soil and Plant L.C. Novotny, BS, Assistant In 
W.D. Ellingson , PhD, Assistant Professor Analytical Lab O.E. Olson , PhD, Professor Emeritus 
R.D. Hoffman, MS, Assistant In J.R. Fisher, PhD, USDA~.c. Assistant Professor I.S. Palmer, PhD, Professor 
L.L . Janssen, PhD, Assistant Professor R.D. Gustin , PhD, USDA-C , Assistant Professor N. Thlex, MS, Instructor 
W. Kohlmeyer, MS, Professor Emeritus S.R. Gylling, BS, Assistant In E.I. Whitehead , MS, Professor 
27 
Veterinary Science 
M.W. Vorhies , DVM , MS, Professor and Head 
J. Bailey , DVM , PhD, Associate Professor 
D.A. Benfield, PhD, Assistant Professor 
M .E. Bergeland . DVM . PhD, Professor 
S.L. Eustis , DVM , MS , Assistant Professor 
D. Francis, PhD, Assistant Professor 
0.0. Johnson, DVm , PhD, Associate Professor 
C.A. Kirkbride , DVM , MS, Associate Professor 
T. Langpap, MS, Instructor 
J.P. McAdaragh, MS , Associate Professor 
M. D. McDonald, DVM. Instructor 
D.T. Nelson , DVM , MS , Assistant Professor 
,IU . Shave, MS, Assistant Professor 
P.L. Steen, MS, Instructor 
I. Stotz , MS , Instructor 
M. Roller, DVM , PhD, Professor 
R. Swanson , DVM , PhD, Professor 
T. Toth , DVM , Associate Professor 
Wildlife & Fisheries Sciences 
C.G. Scalet, PhD, Associate Professor and Head 
R.L. Applegate , PhD, USDI-C, Associate 
Professor 
R.S. Benda, PhD, USDI-C , Associate Professor 
L.D. Flake, PhD, Associate Professor 
R.L. Linder, PhD, USDI-C, Professor 
T.C. Modde, PhD, Assistant Professor 
J.T. Ratti, PhD, Assistant Professor 
F. Schitoskey, PhD, USOI -C, Associate Professor 
•date of retirement or resignation 
Projects 
Administration 
National agriculture pesticide impact program, 
Wood. 
Agricultural Engineering 
Climate and its impact on agriculture and other 
renewable resources, Lytle. 
Drip (trickle) and sprinkler irrigation of 
raspberries·, DeBoer. 
Weather variables and agricultural production, 
Lytle . 
Livestock confinement and environmental control 
systems, Hellickson . 
Equipment for reduced tillage, Chisholm. 
Wind energy, Verma. 
Irrigation system performance and pumping plant 
capacity, De Boer. 
Energy utilization in agriculture, Christianson. 
Soil-crop-water management techniques, OeBoer . 
Energy efficiency in agriculture, Hellickson, 
Verma. 
Infiltration during rainfall on layered soils, Chu, 
DeBoer. 
Forage production systems, Chisholm. 
28 
Animal Science 
Energy management systems for growing and 
finishing cattle , Kuhl. 
Fatty liver hemorrhagic syndrome, Carlson. 
Meat technology, Seideman. 
Diet, rumen fermentation, and performance, 
Embry. 
Beef cattle breeding, Dinkel. 
Mercury and selenium in poultry, Carlson . 
Cellulosic wastes , Kamstra . 
Operation research methods (livestock enter-
prises). Brown . Dinkel. 
Control of livestock insects, Kohler . 
Nitrogen suplementation for ruminants, Embry. 
Mating and management systems for commercial 
beef production , Miller . 
Range improvement, Gartner . 
Mineral metabolism, calculi , and buffers , Embry. 
Summer range condition and winter supplemen-
tation , Lewis . 
Poultry meat and egg products , Carlson . 
Livestock feed storage, Luther. 
Nutrient management of sows, Wahlstrom . 
Lamb production , Slyter . 
Livestock reproductivity . Slyter . 
Fabricated meats , Costello. Seideman . 
Dietary stimulants in poultry production , Carlson . 
Amino acid requirements of laying hens, Carlson , 
Nelson. 
Protein and amino acid nutrition for swine, 
Wahlstrom . 
Swine management and housing systems. 
Wahlstrom . 
Wintering cows fed according to environmental 
variations , McCone. 
Management of feedlot heifers , Embry. 
Enhanced livestock reproduction , Granholm. 
Biology 
Tissue culture , Chen . 
Wheat mosaic virus , McMullen. 
Endangered plant species , Holden. 
Sediment control dams and water quality , Haertel . 
Sarcocystis in big game and livestock, Hugghins. 
Dairy Science 
Dairy product improvement, Spurgeon. 
Dairy product analysis, Parsons. 
Comparative feed values , Voelker . 
Whey utilization , Schingoethe. 
Dairy cattle breeding, Voelker. 
Nutrition of high producing cows, Schingoethe. 
Large herd management, McGuffey. 
Forage nutrition evaluation, McGuffey. 
Consumer acceptance of dairy foods, Gilmore. 
Economics 
Microcomputer technology in farm and ranch 
accounting, Allen . 
Alternative rural freight transportation , storage, 
and distribution, Lamberton . 
Marketing strategies for grain producers , Sogn . 
Water for domestic use, Lundeen . 
Farm ownership, tenancy, and size problems of 
family farms, Berry . 
Water for agricultural purposes in eastern South 
Dakota, Shane. 
Tax impacts on farmers and ranchers, Kamps. 
Management characteristics of low resource 
farms and ranches , Allen . 
Alternative strategies in transportation, Vollmers . 
Employment in rural industries, Dobbs. 
Guidelines for municipal school organization : 
Recreation and park systems , Bateman . 
Decision frameworks for water allocation and 
development, Daves . 
Home Economics 
Microbial flora and quality of beef , Donelly , 
Quenzer. 
Nutrition improvement, Johnson . 
Spring wheat and oat cultivars of high nutritive 
value , Johnson . 
Blanket laundering , Sivers . 
Absorbent finishes , Hurlocker. 
Burn injury, Hurlocker. 
Horticulture-Forestry 
State trails system , Nordstrom. 
Conifers suitable for South Dakota , Baer . 
Tomatoes. Prashar. 
Fruit varieties and cultural practices, Peterson . 
Annuals and woody ornamentals, Klett . 
New plants , Peterson . 
Vegetables. Prashar. 
Trees and shrubs , Collins . 
Effect of water quality and nitrogen on cold 
hardiness, Klett . 
Plant Science 
Inheritance in relation to freeze survival and yield 
of winter barley, Kenefick, Whitehead , Lay . 
Alfalfa insect management, Walstrom. 
Soil testing and fertility. Carson. 
Local soil geography , soil interpretations , and land 
use relationships , Malo. 
Superior field corn hybrids , Shank . 
Alternative dryland cropping in western South 
Dakota, Stymiest. 
Insects and mites in grasslands , McDaniel. 
Foundation Seed Stock Division, Weber . 
Seed certification, Pollmann . 
Seed testing, Lunden . 
Variety testing , Bonnemann . 
Survey entomologist , Walgenbach . 
Crop and soil management with and without 
supplemental water, Fine. 
Corn insects, Walgenbach . 
Blood sucking flies , Easton . 
Production systems controlling movement of N, P, 
and other nutrients , White . 
Root disease control with emphasis on biological 
control in corn and soybeans, Buchenau . 
Nematodes associated with field crops , Smolik . 
Plant pathogenic bacteria on seeds and propaga-
tive materials . Otta . 
Winter wheat improvement, Wells . 
Cultural practices for improving efficiency and 
stability of crop production, Shubeck . 
Shelterbelt and ornamental tree diseases, Otta . 
Plant growth and control, Arnold . 
Physiological factors which may limit flax and 
soybean yield, Dybing , Lay . 
Relating soil and landscape characteristics to land 
use, Westin . 
Sunflower management, Kingsley, Walstrom. 
Diagnostic services for identifying plant diseases, 
Mankin. 
· Breeding cool-season forages, Ross . 
Relationship of corn and four annual grasses to 
WSMV, Gardner. 
Flax, Lay, Franks, Mankin. 
Oats and rye , Reeves , Mankin. 
Spring wheat breeding, Buchenau , Keim. 
Soil water holding capacity, Kohl. 
Forage management systems for cow-calf 
production, Vigil , Embry, Shane. 
Seed production of insect pollinated legumes, 
Holborn. 
Cellular photosynthetic processes and photosyn-
thesis, Kenefick, Dybing, Lay , Wells. 
Evapotranspiration and irrigation scheduling, 
Evenson. 
Reduction of corn losses due to nematodes, 
Smolik . 
Soil factors limiting production from forage plants, 
White. 
Barley improvement, Price. 
Superior grasses, Ross. 
Rural Sociology 
Population change, Wagner. 
Career interests and aspirations of Native 
American youth on reservations , Hess. 
Impact of multi-county planning district activities 
Dimit. 
Population redistribution , pre/post 1970, Riley. 
Station Biochemistry 
Selenium, Olson . 
Nutrition and metabolism in livestock, Emerick. 
Selenium metabolism, Palmer. 
Analytical services, Thiex . 
Manganese oxide deposition in water lines, 
Gehrke. 
PCP toxicosis in young pigs, Hilderbrand. 
Barley winter ~urvival and yield , Whitehead. 
Veterinary Science 
Pseudorabies infection, McAdaragh. 
Erythorpoietln and nutrients, Swanson. 
Ammonia' loads in mammalian tissues, Roller. 
Bovine abortions, Kirkbride. 
Swine enteric disease, Bergeland. 
Wildlife-Fisheries Sciences 
Small mammal damage, Schitoskey. 
Habitat relationships of wood ducks and great 
blue herons in northern floodplain forests, 
Flake. 
Hungarian partridge in eastern South Dakota, 
Ratti. 
Fish production in farm and ranch waters, Scalet. 
Articles, 
publications 
Agricultural Engineering 
Journal articles: 
Christianson , L.L., et al. 1979. Farming in 2025. 
Ag World 5(7) :14. 
__ and R.M. George. 1980. Thermal resis-
tance measurement of walls using a low-cost 
digital electronic device. Approved for publica-
tion in the Trans of ASAE. 
_ _ et al. 1980. Farmstead facilities and ar-
rangements for 2025. Approved for publication 
in the September issue of the ASAE Journal. 
Chu , S.T., 1980. Pumping energy reduction by 
modified cost analysis . J of lrrig and 
Drainage Div Proceedings of ASCE 
106(1R2):149. 
DeBoer, D.W., and B.A. Jennings. 1979. Energy 
efficiencies of electric powered irriQation 
pumping plants . Proc SD Acad of Sci 
58:19. 
__ and _ _ 1979. Pumps : Make 
optimum use. SD Farm and Home Research 
30(3) :18. 
Hellickson, M.A., et al. 1980. Performance of a 
solar energy intensifier with thermal energy 
storage. Trans of the ASAE 23(1):127. 
Publications: 
Chisholm, T.S., et al. 1979. Dry matter and 
nutrient losses for large round bales stored 
outside. Paper No. NCR79-103, ASAE, St . 
Joseph, Michigan 49085. 
Christianson , L.L., et al. 1980. Swine perfor-
mance model for summer conditions , ASAE 
Paper No. 80-4019. ASAE, St. Joseph, 
Michigan 49085. 
Chu, S.T. 1980. Center pivot irrigation design. 
TB56, SDAES. 
DeBoer, D.W., and A.C. Dittman, 1980. Water 
management on corn . James Valley PRB0-7. 
Dittman, A.C. , and D.W. DeBoer. 1980. Dry 
edible beans. James Valley PRB0-7. 
Heber, A.J., and M.A. Hellickson . 1979. Perfor-
mance and evaluation of swine house heating 
with a solar energy intensifier-thermal energy 
storage system. ASAE Paper No. 79-4524. 
ASAE, St. Joseph, Michigan 49085. 
__ 1979. Performance and evaluation of 
swine house heating with a solar energy inten-
sifier-thermal energy storage system. MS 
thesis, SDSU . 
Hellevang, K.J ., and M.A. Hellickson . 1979. 
Design and performance of a solar energy inten-
sifier for drying shelled corn . ASAE Paper NCR 
79-205. ASAE, St. Joseph, Michigan 49085. 
_ _ 1979. Design and performance of a solar 
energy intensifier system for drying shelled 
corn. MS thesis , SDSU. 
Hellickson, M.A. 1980. Evolution of a solar 
energy intensifier-thermal energy storage 
system for agricultural applications. Costa 
Rican Workshop on Energy and Development, 
San Jose' . 17-21 Mar. (Sponsored by the 
National Academy of Sciences.) 
_ _ 1979. Evolution of a solar energy inten-
sifier-thermal energy storage system for agri-
cultural applications. Farm Building New Solar 
Energy Seminar. Chicago, Illinois. 13-14 Nov. 
_ _ and W.H . Peterson . 1979. A solar energy 
intensifier-thermal energy storage system for 
agricultural applications. IX CIGR (Interna-
tional Agricultural Engineering) Meeting. 
Michigan State Univ., East Lansing. 
Karnitis , John V. 1980. Design of a vertical axis 
wind turbine variable speed heat pump alterna-
tive energy system. MS thesis , SDSU . 
Verma, L.R., et al. 1979. Wind energy potential for 
agricultural applications in South Dakota. ASAE 
Paper No. 79-3509. ASAE, St. Joseph , Michi· 
gan 49085. 
_ _ and M.A. Hellickson. 1979. Wind 
and solar energy combination for agricultural 
applications in South Dakota . Sixth Annual 
UMR-DNR Con! and Expo on Energy. 16-18 
Oct. , Rolla , Missouri. · 
Animal Science 
Journal articles : 
Carlson, C.W., and R.A. Nelson . 1979. Grower 
diets for layer pullets using corn or oats . Poultry 
Sci 58:1041 (abstr) . 
Cogswell , C., and L.D. Kamstra. 1980. Toxic 
extracts in ponderosa pine needles thai produce 
abortion in mice. J Range Mgmt 33(1 ):46. 
Dooley, V.A., et al. 1980. A survey evaluation of 
reproduction and calf production in South 
Dakota beef cattle herds. Midwest Section, 
Amer Soc Anim Sci Abstr 8: 62. 
Embry , L.B., et al. 1979. Effects of avoparcin on 
performance of feedlot heifers. J Anim Sci 
49 (Suppl 1 ):367 (abstr) . 
Granholm, N.H ., et al. 1979. Latent effects on in 
vitro development following cytochalasin B 
treatment of 8-cell mouse embryos. J Em-
bryo! Exp Morph 51 :97. 
_ ·_ et al. 1979. Development of velvet coat 
(Ve/Ve) , another early lethal mutation in the 
house mouse. Anal Embryol 157:237. 
Greichus, Y.A. , et al. 1979. Diagnosis and physi-
ological effects of pentachlorophenols on young 
pigs . Part I. Effects of purified pentachloro-
phenols. Bull Environ Contam Toxicol 23:418. 
Harman, E.L. , and A.L. Slyter. 1980. Induction 
of parturition in the ewe. J Anim Sci 59(3):391 . 
Heintz, T.W., et al. 1979. Low level aerial pho-
tography for resource inventory on rangelands. 
J Range Mgmt 32:247. 
Kamstra, L.D., et al. 1980. Delignification of 
fibrous wastes by peroxyacetic acid treatments . 
J Anim Sci 50(1):153. 
Nelson, R.A. , and C.W. Carlson. 1979. Effect of 
oat groats in force-fed diets on fatty liver-
hemorrhagic syndrome (F~HS) . Poultry Sci 58: 
1088 (abstr). 
Paterson, D .W. , et al. 1979. Effects of sulfate in 
water on swine reproduction and young pig per-
formance. J Anim Sci 49:664. 
Plumart , P.E. 1979. Computerization of state fair 
4-H exhibits. Poultry Sci 58( 4) : 1095 (abstr) . 
Rosenboom, R., et al. 1980. Hei-gro intravaginal 
device and pen position effects for feedlot 
heifers. Midwest Section, Amer Soc Anim Sci 
Abstr 28: 69. 
Seymour, J., and L.D. Kamstra . 1979. Whole 
aspen tree silage as a wintering feed for bred 
stock cows . Proc SD Acad Sci 58 :157. 
Vanderwert, W., et al. 1980. Whole or rolled oats 
for finishing cattle . Midwest Section , Amer 
Soc Anim Sci Abstr 108: 101 . 
29 
Van Dyne, G.M., et al. 1979. Management impli-
cations of the United States International Bio-
logical Program's Grassland Biome Study-
A Symposium. Proc 32nd Annual Meeting , Soc 
Range Mgmt, Feb 12-15, p 3 (abstr) . 
Waller, S.S., and J.K. Lewis . 1979. Occurrence 
of C, and c. photosynthetic pathways in North 
American grasses . J Range Mgmt 32 :12. 
__ and __ 1979. Products and values 
of ranges in South Dakota. Rangelands 2:62 . 
Publications : 
Anderson , V.L. , and C.A. Dinkel. 1980. Forage 
finish ing exotic crossbred and British cattle . 
, , SD Cattle 80-12 . 
__ and __ 1980. Carcass comparison 
of exotic crossbred cattle fed on forage ver-
sus concentrate . SD Cattle 80-13. 
Bailey, J.H. 1980. External parasite control. SD 
Cattle 80-11 . 
Carey , J.B., and C.W. Carlson . 1979. Pertor-
mance of laying hens fed increasing amounts of 
lysine in low protein diets. SD AS Series 
79-20:7. 
Carlson , C. W., et al. 1979. Grower diets for layer 
pullets using corn or oats . SD AS Series 
79-18:1. 
__ et al. 1979. Effects of zinc bacitracin on 
growing turkeys and laying hens . SD AS Series 
79-19:3. 
__ et al. 1979. Effects of probiotic on turkeys 
and laying hens. SD AS Series 79-23: 18. 
Chisholm, T.S., et al. 1980. Dry matter and 
nutrient losses for large round hay bales stored 
outside. SD Cattle 80:4 . 
Dinkel, C.A. 1980. The crossbred Simmental 
cow. Simmental Shield, Apr . p 108. 
Embry , L.B., et al. 1980. Effects of avoparcin on 
pertormance of feedlot heifers . SD Cattle 
80-9. . 
Gartner, F.R. 1979. " You 're in Old West Country 
-enjoy the rangelands ." Public Information 
Brochure published by Soc Range Mgmt with 
funding support from Old West Regional Com-
mission . 
__ 1980. The society 's information and 
education role . Rangelands 2(2):67 . 
Kamstra , L.D. 1979. Nutrition related research at 
SDSU . Improvement of animal products for 
the human diet. Nutrition in Action Symp. 
__ and K.A. DeHaan. 1980. Isolation of the 
abortive factor in ponderosa pine needles , a 
progress report . SD Cattle 80-2. 
__ et al. 1979. Silage making and 
additives. Feed Mgmt 30(6) :64. 
30 
Kohler, P.H . 1979. Ear tags for horn Illes . SD 
Farm and Home Res 30(2) :9. 
Kuhl, G.L. 1980. Growth promotants for dairy 
beef . SD DSU-80-11. 
__ et al. 1979. Effectiveness of lasalocld 
feed additive with solar-dried , acid-treated 
and ensiled shelled corn finishing rations . 
James Valley PR79-16. 
__ et al. 1980. Effectiveness of lasalocid 
with solar-dried , acid-treated and enslled 
shelled corn finishing rations . SD Cattle 
80-10. 
__ et al. 1980. Feedlot pertormance of 
yearling heifers fed Pro-Sil treated or urea 
supplemented corn silage. SD Cattle 80-14. 
__ et al. 1980. Comparative performance of 
crossbred heifer calves fed MGA or im-
planted with Synovex-H . SD Cattle 80-15. 
__ et al. 1979. Effectiveness of cold-flo 
anhydrous ammonia with forage sorghum 
silage . SDSE Exp Farm PR 116. 
__ et al. 1979. Effect of cement dust and 
reimplanting on finishing heifer pertormance. 
SE Exp Farm PR:119. 
_ _ et al. 1979. Comparison of corn vs . 
sunflower silages with growing heifers receiv-
ing Synovex-H or MGA . SE Exp Farm PR: 122. 
__ et al. 1980. Feeding value of Pro-Sil 
treated high moisture ground ear corn with 
two groups of crossbred heifers. James Valley 
PR-18. 
Libal , G.W., and R.C. Wahlstrom. 1979. Effect of 
added fat in pig starter diets. SD AS Series 
79-27. 
__ and __ 1979. Effect of prefarrowing 
dietary treatment on pig production . SD AS 
Series 79-34. 
__ and _ _ 1979. Effect of dietary 
calcium and zinc on pertormance of growing-
finishing pigs. SD AS Serles 79-35 . 
Luther. R.M. 1980. Stabiljty of vitamin A in mixed 
feeds . SD Cattle 80-5. 
__ et al. 1980. Effect of vitamin A injections 
on blood and liver levels in cattle fed low-
carotene diets. SD Cattle 80-6. 
__ et al. 1980. Methods of supplementing 
vitamin A to fattening beef cattle . SD Cattle 
80-1. 
McPeake, C.A. , and F.W. Crandal l. 1979. Beef 
. cattle pertormance testing . SDCES FS 418 
(revised) . 
Minyard, J.A. 1979. Nutrition and cow-calf 
production. Proc Eighth Annual Cornbelt Cow-
Calf Con! , Ottumwa, Iowa. 
Miller, H.L. 1979. Second year of ram testing 
completed in South Dakota . The Dakota Farmer, 
Sept 15, p 36. 
Nelson , R.A., and C.W. Carlson . 1979. Effects of 
oat groats in force-fed diets on fatty liver-
hemorrhagic syndrome (FLHS). SD AS Series 
79-24 :21 . 
Paterson, D., et al. 1979. Effects of sulfate In 
water on swine reproduction and young pig per-
formance . SD AS Series 79-30. 
Plumart , P.E. 1979. A 4-H guide in selecting and 
preparing birds for show. SD 4-H 203. 
__ 1979. A 10-year flock record summary . 
SD AS Series 79-21 :9. 
Rosenboom, R.W., et al. 1980. Hei-Gro intra-
vaginal device for feedlot heifers . SD Cattle 
80-8. 
Seideman , S.C. and W.J. Costello. 1980. 
Methods of processing meats . SD Cattle 
80-3. 
Thlex , N., and G. Kuhl. 1979. Feed analyses for 
the livestock producer. SDCES FS 754. 
Vanderwert, W., et al. 1980. Whole or rolled 
oats for finishing cattle SD Cattle 80-7. 
Wahlstrom, R.C., et al. 1979. Effect of dietary 
calcium levels on response of growing pigs to 
chlortetracycline . SD AS Series 79-31 . 
__ et al. 1979. Effect of dietary minerals on 
the potentiation of chlortetracycline in swine. 
SD AS Series 79-32. 
__ et al. 1980. Effect of dietary calcium on 
chlortetracycline a~sorption in growing swine. 
Feedstuffs 52(9) :32. 
__ et al. 1979. The effect of extended use of 
Banminth in swine diets. SD AS Series 79-29. 
__ et al. 1979. Amino acid supplementation 
of low protein corn-soy diets for young weaned 
pigs . SD AS Series 79-33. 
__ and G.W. Libal. 1979. Effect of added fat 
in pig starter diets. SD AS Series 79-27. 
__ and __ 1980. Compensatory and 
overall pertormance of swine following protein 
insufficiency. Proc Distillers Feed Conf 35: 23 . 
Whittington ,' D.L. . et al. 1980. Effect of length of 
feeding period on pertormance of British and · 
exotic crossbred yearling heifers . SD James 
Valley PR 80-19. 
Wright , R., and C,. W. Carlson . 1979. Calcification 
studies with laying hens . SD AS Series 
79-26:27. 
Biology 
Journal articles: 
Chen , C.H., et al. 1979. Regeneration of plantlets 
from callus cultures of lndiangrass. Crop Sci 
19:117. 
__ et al. 1979. Cloning of smooth brome-
grass through callus culture . Proc ND Acad Sci 
33 :11 . 
__ and Y.C. Goeden-Kallemeyn . 1979. In 
vitro induction of tetraploid plants from col-
chicine-treated diploid daylily callus . Euphy1ica 
28 :705. 
Goeden-Kailemeyn , Y.C., and C.H. Chen . 1978. 
Consistency of the chromosome constitution in 
the plants derived from a long-term daylily 
callus culture. Proc SD Acad Sci 57 :108. 
Haertel , L. 1980. Impact of zooplankton grazing 
on prairie lake algal standing crops and water 
transparency . SD Acad Sci 58 : in press. 
Holden , D.J. 1979. Cloning the super lousewort . 
American Biology Teacher 41 :435. 
__ 1979. Cloning : Learning to replay the 
genetic tape . National Science Teacher 46:27. 
__ and C.H. Chen . 1978. Cloning woodlil -
lies. Lily Yearbook, p. 68 . 
Lo , David P.F. , et al. 1978. Tissue culture of 
native warm-season forage grasses. Bot Soc 
Am Misc Series Pub! 156:89. 
__ 1979. Tissue culture of forage grasses. 
PhD thesis, SDSU . 
__ et al. 1980. Vegetative propagation of 
temperate forage grasses through callus 
culture . Crop Sci 20:363. 
McMullen, C.R., and W.S. Gardner, 1980. Cyto-
plasmic inclusions induced by wheat streak 
mosaic virus . J of Ultra Res 72:45. 
Murphy , J.M., and D.J. Holden. 1979. The 
ethylene from burning lignite as a probable 
cause of columnarity in ND junipers . Prairie 
Naturalist 11 : 11 . 
Dairy Science 
Journal articles : 
Abdurahman, E. 1980. Duration of antibiotic 
residues in milk from cows treated via intra-
uterine and intramammary infusion . MS thesis , 
SDSU . 
__ and J.G. Parsons . 1980. Comparative 
evaluation of the disc assay , Difeo disc assay, 
and Charm test for detecting penicillin in milk . 
J Dairy Sci 63(Suppl 1 ):39 (abstr) . 
__ and __ 1980. Duration of antibiotics 
in milk from cows treated via intrauterine In-
fusion . J Dairy Sci 63(Suppl 1 ):39 (abstr). 
Coder , D.E. 1979. The effects of processed wheys 
and sodium caseinate on composition and con-
sumer acceptance of ice cream . MS thesis , 
SDSU . 
Dybing, S.T. 1979. The effect of sodium 
hexametaphosphate on cottage cheese yields . 
MS thesis , SDSU . 
., 
' 
Kipp, D.S. 1979. Utilization of aspen pellets as a 
partial roughage replacement for lactating dairy 
cows. MS thesis, SDSU. 
Kipp, W.J . 1979. A comparison of cheddar 
cheese yields and composition using conven-
. tional bulk set cultures and Superstart concen-
trated cultures . MS thesis, SDSU . 
Lazo-Davis, J.L. 1979. An ultrastructural study 
of fresh and ensiled alfalfa using the light and 
transmission electron microscope. MS thesis, 
SDSU . 
McGuffey, R.K., and M.J. Owens . 1979. Effect of 
covering and dry matter at ensiling on pre-
servation of alfalfa in bunker silos. J Anim Sci 
49:298. 
__ and __ 1980. A dairy farm manage-
ment class experience with three times a day 
milking. J Dairy Sci 63(Suppl 1): 155 (abstr) . 
__ et al. 1980. Sunflower seeds for lactating 
dairy cows . J Dairy Sci 63(Suppl 1) : 155 
(abstr) . 
Mielke, C.D . 1980. Heat-treated soybeans and 
soybean meal for lactating dairy cows. MS 
thesis, SDSU. 
__ and D.J . Schi!laoethe. 1980. Heat-
treated soybeans for lactating cows . J Dairy 
Sci 63(Suppl 1):138 (abstr) . 
Oelberg, T.J., and R.K. McGuffey. 1980. Evalua-
tion of covering , dry matter, and preservative 
at ensiling of alfalfa in bunker silos. J Dairy Sci 
63(Suppl 1 ):148 (abstr). 
Parsons, J.G. and P.B . Price . 1979. Phospholi-
pids of barley grain. J of Ag and Food Chemistry 
27:913. 
Sahlu, T. 1980. Feeding value of high protein 
oatlage versus corn silage for dairy cows . 
MS thesis, SDSU . 
__ et al. 1980. Feeding value of high protein 
oatlage versus corn silage for dairy cows. J 
Dairy Sci 63(Supp 1):149 (abstr). 
Schaffer, L.V. 1979. Feeding and housing of 
dairy calves . Part I. Feeding value of 
fermented antibiotic containing mastitic milk 
for Holstein calves . Part II. Solar energy 
collection and the evaluation of thermal 
storage in various designs of outdoor calf 
hutches. MS thesis, SDSU. 
Scflirigoethe, D.J., and E.W. Skyberg . 1980. 
Lactional and growth response to large 
amounts of dried whey in the diet of dairy 
cows and steers. J Dairy Sci 63(Suppl 
1):128 (abstr) . . 
__ et al. 1980. Digestibility, mineral balance, 
and rumen fermentation by steers of rations 
containing large amounts of lactose or dried 
whey. J Dairy Sci 63:762. 
__ et al. 1980. High protein oats for growing 
calves and lactating dairy cows. J Dairy Sci 
63(Suppl 1):128 (abstr). 
__ et al. 1980. Chemical composition of 
sunflower silage as influenced by additions 
of urea, dried whey, and sodium hydroxide. 
J Anim Sci 50 :625 . 
Schroeder, T. L., et al. 1979. Evaluation of high 
protein oat forage for dairy cattle . J Dairy 
Sci 62(12):1889. 
Sommerfeldt, J.L, et al. 1979. Brown-midrib corn 
silage for lactating dairy cows . J Dairy Sci 
62 :1611 . 
Voelker , H. H. 1980. Relationship between 
Holstein sire semen prices and sire 
summary data. J Dairy Sci 63(Suppl 1):109. 
Wingfield, J.M ., et al. 1979. Effects of added dry 
whey on yield and acceptability of cheddar 
cheese . Cult Dairy Prod J 14(4):23. 
Publications: 
Gilmore, T.M., and R.C. Ingram. 1980. Home 
care of dairy products. SDCES FS 756. 
McGuffey, R.K., and M.J . Owens. 1980. Three 
times a day milking . DSU-80-1 . 
Owens, M.J. 1979. 1978-79 DHIA Annual Report . 
__ and C.A. Kirkbride . 1979. Interpreting 
individual cow somatic cell counts. FS 753 . 
__ 1980. Mastitis control by dry cow 
treatment. DSU-80-3 . 
__ and D.J . Schingoethe . 1980. Buffers and 
dairy rations. DSU-80-8. 
__ and __ 1980. What to do when fat 
test drops. Dairy Herd Management 17(7). 
__ 1980. Dry cow therapy : by the quarter 01 
the cow? Dairy Herd Management 17(5). 
__ 1980. Check the economics of feeding 
buffers . The Dakota Farmer 98(6). 
Parsons, J.G. 1980. Dairy in South Dakota-Past 
and Present . DSU-80-5. 
__ 1980. A career in dairy science may be 
just for you. Midwest Dairyman 3(4) :4. 
Schingoethe, D.J. 1979. Current US research on 
protein nutrition in ruminants . Proc Cont on 
protein degradability : the US view and its 
application to dairy cow nutrition. 15. 
__ 1980. Protein degradability and milk 
production . DSU-80-6 . 
__ 1980. There's a place for supplemental 
selenium and vitamin E. Hoard ·s Dairyman 
125:439. 
Voelker , H. H. 1979. Performance indicators in 
dairy cattle breeding. The Midwest 
Dairyman . July-August, 1979:17. 
__ 1979. Need and performance indicators 
in breeding Holstein cattle . South Dakota 
Holstein News 48(3):33. 
__ 1980. Growth rates of Holstein heifers of 
different breeding groups . DSU-80-2. 
Economics 
Journal articles : 
Berry, R.L. 1980. Review of Landlord William 
Scully by H.E. Socolofsky . Ag History 2(54) . 
Lamberton, C.E. 1980. The new owners . 
Farm & Home Research 3( 31): 14. 
__ 1979. Grain surplus projections by 
county: Analysis . SD Dept. of Trans . 
Lundeen, A.A. 1980. Rural water systems 
and land use. Madison , Wisc Ext Bui. 
Publications : 
Allen, H . .R. 1980. A budgeting procedure 
for use in farm planning . Econ Booklet 271 . 
__ 1980. An exercise in the manage-
ment of a farm in north central South 
Dakota: A South Dakota Agricultural Youth 
Institute manual. Econ Pamph 80-4 . 
__ 1980. Costs per hour and per acre 
for machine operations . Econ Pamph 80-1 . 
__ 1980. Financial analysis of the 
1979 South Dakota farm panel records 
program. Econ Pamph 80-3. 
__ 1980. Management alternatives for 
low resource farmers . Econ Pamph 80-2 
(157) : 33 . 
Anton ides, R .J., ed. 1980. Agricultural 
trade and the South Dakota transportation 
situation : A report of Agri-business Day 
1979. Econ Pamph 156. 
__ ed. 1980. Economic outlook for the 
1980s in South Dakota: A report of Agri-
business Day 1980. Econ Pamph 157. 
Bateman , A. 1979. Gross sales of South 
Dakota's hospitality - recreation -tourism 
industry. SDCES EMC 827. 
Dobbs , T.L. 1980. Should I get involved in 
fuel alcohol production? Economic 
considerations . SDCES EMC 837. 
__ 1980. Small town viability and high 
energy prices : Economic outlook for the 
1980s in South Dakota : A report of Agri-
business Day 1980. Econ Pamph 15 7: 49. 
Everson , C .A. 1979. an estimation of the 
economic value of water used for irrigation 
in eastern South Dakota . Thesis, SDSU . 
__ and R.C. Shane . 1979 Irrigated . 
crop production costs ; Big Sioux and Ver-
million River basins . SDCES FS 755 . 
Greenbaum, H. 1979. Credit conditions 
after the 1976 drought . SDAES Circ 230 . 
Hutchinson , R., and T.L . Dobbs . 1980. 
Financing alternatives for fuel alcohol pro-
duction facilities. SDCES EMC 842 . 
Kelsey , G. 1979. South Dakota state and 
local government finance statistics . SDCES 
EMC 823 . 
Lamberton , C.E ., and J.M . Alley . 1980. 
Branchline abandonment. SDAES TB 66 . 
Lundeen , A.A., and L.L. Janssen . 1979. 
Effects of rural water systems on local 
government revenues and expenditures in 
selected counties in South Dakota . WRI 
Project Report (B-056-SDAK). 
Nelson , B., and T.L. Dobbs . 1980. Economics 
of community services : budgeting 
procedures for analyzing alternative delivery 
systems . SDCES EC 732. 
Platek, J., and A.A. Lundeen . 1980. Factors 
affecting residential water demand in and 
around the Big Sioux River basin. SDAES 
TB54. 
Shane , R.C., and C.A. Everson . 1980. 
Economic value of irrigation water . SDAES 
8659. 
Sogn, A.B. 1980. Production-supply and 
demand estimates for grains grown in South 
Dakota and grain price outlook 1980-1981 . 
SDCES EMC . 
Thompson, J.E. 1979. World food supplies 
and transportation problems (an abstract). 
Proceedings of Nutrition in Action 
Symposium '79 at SDSU . 
Horticulture-Forestry 
Journal articles: 
Klett, J.E., and I. Thoreson. 1980. Make 
spring come early~ force shrubbery to bloom 
indoors . Amer Horticulturist 59:12. 
__ and __ 1980. Low-maintenance 
shrubs for the Great Plains . Amer 
Nurseryman 59:11. 
Nordstrom, P. E. 1979. Recreational trails 
and you. SD Conservation Digest 46: 10. 
Publications : 
Collins, P.E., and N.W. Baer. 1979. Ten-year 
performance of a ponderosa pine ,provenance 
· study in eastern South Dakota. SDAES TB 
52 . 
Helwig, L.L . 1979. Fixing shrub holes . SDCES FS 
750 . 
31 
__ 1979. Getting rid of the grass . SDCES FS 
751 . 
__ 1979. No place for livestock . SDCES FS 
746. 
__ 1979. Plugging up the holes . SDCES FS 
749. 
__ and M.A. Sward . 1979. Fireplaces , 
stoves, and fuels - what are the choices? 
SDCES FS 721 . 
_ _ and __ 1979. Wood stove and fire-
place safety and maintenance . SDCES FS · 
724 . 
Klett , H.E., and N.P. Evers . 1979. Welcome to 
McCrory Gardens . SDAES 9. 
Martin , D. 1979. Landscaping your home. SDCES 
FS 716 . 
•Nordstrom, P.E., and D.G. Johnson . 1979. South 
Dakota recreational trails plan . Prepared for 
the Parks and Rec. Div of the SD Dept. of 
Game, Fish , and Parks , Pierre, SD. 
Spinski , P.L., and I. Thoreson . 1980. McCrory 
Gardens . SDAES 9. 
_ _ and _ _ 1980. Walking tour of 
McCrory Gardens flower area . Horticulture-
Forestry Department . SDAES. 
Prashar , P. 1980. Beans for South Dakota . SDAES 
B 671 . 
__ and D. Martin. 1979. Lawn establish-
ment . SDCES FS 714 . 
_ _ and __ 1980. Vegetable varieties for 
South Dakota , SDCES FS 489. 
Microbiology 
Journal article : 
Hawthorne, S.B., et al. 1979. Serological charac-
terization of ribonuclease from Hordeum 
vulgare . Phytochemistry . 
Plant Science 
Journal articles : 
Bonnemann , J.J ., and H.A. Geise . 1979. 1979 
standard variety small grain trials . PS 50 . 
__ 1980. 1979 corn performance trials . 
SDAES Gire 231 . 
_ _ 1980. 1979 grain sorghum performance 
trials . SDAES Gire 232 . 
__ and G.W. Erion . 1979. 1979 soybean 
performance trials. PS 51. 
Clarke , D.C., and J.D. Smolik. 1980. A prelimin-
ary investigation of the effect of nematodes 
on the establishment of western wheatgrass . 
SD Acad Sci 59 . 
Cowley , C.R., and D.G. Wells . 1980. Inheritance 
of seed protein in crosses involving Hand , a 
hard red winter wheat. Crop Sci 20 :55. 
Oybing, G.D., and C.L. Lay . 1980. Effects of 
plant growth regulators on the oil of 
flaxseed . Flax lnstit of the US Proc 48:1. 
Easton, E.R. 1979. The value of the pyramid 
sticky trap for sampling face flies , Musca 
autumnalis , under field conditions in South 
Dakota. Envinmmental Entomol 8(6):1161 . 
Evenson , P.O. 1979. Optimum crown tempera-
tures for maximum alfalfa growth . Agron J 
71 :798. 
_ _ 1979. Strains of arboviruses isolated from 
cliff swallow parasites, Argas coalexi , taken 
in nesting habitats of South Dakota. 
Arthropod-born Virus Information Exchange 
36:187. 
1979. Observations on the distribution of 
~ hedgehog (Erinaceus albiventris) in 
Tanzania E. Africa . African J of Ecology 
32 17:175. 
Kunze , B.O., et al. 1979. Comparison of six kinds 
of aerial photo base maps in a county soil 
survey. Amer Soc Agron Abst 71:191 . 
Lay , C. L., et al. 1980. A study of water relations 
in high and low yielding flax cultivars. Flax 
lnstit of the US Proc 48 :29 . 
Lo . P. F., et al. 1980. Vegetative propagation of 
temperate forage grasses through callus 
culture . Crop Sci 20:363 . 
Malo , D.D .. and F.C. Westin . 1979. Evaluation of 
land classification systems using yields . 
Amer Soc of Agron Abst 71:193. 
McDaniel , B. 1979. A new species of the genus 
Oplitis Berlese (Acarina :Uropodidae) and a 
new distribution record for Oplitis expodi 
Hunter and Farrier . Ann Ent Soc Amer 
73(1) :1. 
__ 1979. New distribution record for Micro-
megistus bakeri Tragardh (Acarina : 
Parantennulidae) . Ent News 90(3) :149. 
__ 1979. Host records of ectoparasites from 
small mammals of South Dakota . The 
Southwestern Nat 24(4) :689. 
__ 1979. How to know the mites and ticks. 
William C. Brown Co. 335 pp . 
_ _ and E.G. Bolen . 1979. Two species of the 
genus Cryptognathus from South Dakota and 
Texas . Int Jour Acarology 5(2) :92 . 
_ _ and _ _ 1979. The occurrence of Tyr-
rellia circularis Koenike in Texas 
(Hydrachnellae : Tyrelliidae) . Ent News 
90(5) :218. 
__ and __ 1979. A new distribution 
record for Podocinum pacificum Berlese . 
Proc Ent Soc Wash 81(2) :326. 
__ and J. Tenorio. 1979. The redescription 
of Olabidocarpus americanus with a 
description of the male and new host 
records from Hawaii. Jour Med Ent 15:180. 
__ and P.O. Theron . 1979. A new distribu-
tion record and morphological variant of 
Terpnacarus glebulentus Theron . Ent News 
90(3) :143. 
__ et al. 1979. Mites of the family Lohman-
nidae (Acarina : Oribatei) from Texas . Ent 
Soc Wash 81(4) :621. 
Pollman , R.J. 1979. South Dakota certified seed 
directory. 
Price, P.B. and J.G. Parsons. 1979. Distribution 
of lipids in embryonic-axis, bran-endosperm 
and hull fractions of hulless barley and 
hulless oat grain . J Agric Fd Chem 27:813. 
__ and __ 1980. Neutral lipids of barley 
grain. J Agric Fd Chem 28:875. 
Smolik, J.D., and G.W. Buchenau . 1979. Effects 
of tillage practices on nematode populations 
associated with corn and spring wheat, Proc 
SD Acad Sci 58 :166. 
__ et al. 1980. Effect of nematicide treat-
ment on yield of irrigated spring wheat . Ann 
Wheat Newsletter 26. 
Wells, D.G., and C.R. Cowley. 1980. Inheritance 
of rust reactions and their associations with 
other traits in crosses with hard red winter 
wheat. Crop Sci 20 :397. 
Westin , F.C. 1980. Use of Landsat data in soil 
and agricultural land use studies . Fourth 
International Symposium on Remote Sensing 
of Environmental Summaries Env . Research 
Institute of Michigan and lnstituo Geografico 
Nacional , San Jose, Costa Rica . 
White , E. M. 1979. Effects of micro-slopes created 
during cultivation on runoff water quality . 
Proc SD Acad Sci 58 :114. 
Publications : 
Boe, A.A. 1979. Variability and breeding behavior 
in big bluestem populations from eastern 
South Dakota. PhD thesis, SDSU . 
Barker, R.E., et al. 1979. Genotype x environ-
ment ioteractions for forage yield in reed 
canarygrass . Agron Abst. 
Easton , E.R. 1979. On the distribution of ticks 
{Acarina : lxodoidea) in South Dakota. En-
tomol Soc Amer Annual Mtg , Denver, Col-
orado . 
__ 1980. Distribution and habitat of some 
Tabanidae in South Dakota. Entomol Soc 
Amer 35th Annual Mt9. Lincoln Nebraska. 
----'- 1980. Arthropod-borne diseases in South 
Dakota. SD Environmental Health Association 
32nd Annual Educational Conference, Huron, 
SD. 
Fine, L.,O. et al. 1979. Claypan soils : one-step 
improvement . SDAES B 664. 
__ 1980. The irrigation of soybeans for 
maximum yield and water use efficiency. 
James Valley PR. 
Gelderman, R., and P.L. Carson . 1979. Effect of 
nitrogen on irrigated corn . James Valley PR2 . 
__ and __ 1980. Soil testing pro-
cedures in use at the SD State Soil Testing 
Laboratory. PS 55 . 
Huff, A., and G.D. Dybing . 1979. Role of 
endogenous hormones on flower abortion , 
fruit development, yield in soybean . Mimeo 
report, Spec Coop Agreement No. 
12-14-3001-269, USDA and SDAES Nat 
Agric Library. 
Kingsley, a.s. 1979. Sunflower studies in South 
Dakota . PS 53. 
__ 1979. Central Crops and Soils Research 
Station . PS 54. 
Malo, D.D. 1979. Our best release . Farm and 
Home Research 30(4) :18. 
__ 1979. Soils on the SDSU swine farm near 
Six Mile Creek . A report to the College of 
Ag and Biological Sciences. Plant Science 
Department and SDAES . 
Moore, D.G., et al. 1980. Use of remote sensing 
in agriculture , soils and hydrology ." NASA 
Conf . Pub 2102 Ames Res Center, Moffett 
Field CA. 
Price , P.B. 1979. Barley in South Dakota. SDAES 
B 661 . 
__ 1979. Irrigating barley. SDCES FS 747 . 
__ 1980. Barley proteins. SDCES FS 759 . 
Ross , J.G., et al. 1980. Rebound . SDAES B 670. 
__ and T.J. Heilman . 1980. Grass alfalfa 
variety test. James Valley PR. 
__ and __ 1979. Grass variety test . 
Central Crops and Soils PR 54. 
Schoper. Robert P. , and P. L. Carson . 19 79 . 
Nitrogen management. SDCES FS 752 . 
__ et al. 1979. Fertilizing sunflowers . 
SDCES EMC 807. 
__ et al. 1979. Fertilizing soybeans . SDCES 
FS 748 . 
Westin , F.C. 1980. World soil characteristics and 
food production. Published in Nutrition in 
Action Symposium '79 Proceedings , SDAES. 
__ and D.D. Malo . 1980. The sunshine 
state : A field trip atlas for South Dakota. 
Plant Science Dept. and SDAES. 
Rural Sociology 
Journal article : 
Wagner, R .. et al. 1979. Characteristics and 
needs of the aged in South Dakota , 
1980-90. Health Care For The Rural Elderly. 
US Senate Select Committee on Aging , 96 
(194) : 174. 
Publications : 
Carter , K.A. , and R.M. Dimit. 1980. Changing 
farm numbers . SDAES B 660 . 
Riley, M.P., and W.W. Zellner. 1979. Population 
update (South Dakota's Population at Mid-
Decade-1975) SDAES C 229, Report No. 2. 
__ and __ 1979. Population update 
(South Dakota's Population : Age and Sex 
Structure 1975). SDAES C 229, Report No. 
3. 
__ 1979. The Hutterites and their agricul-
ture, 100 Years in South Dakota. SDAES B 
669. 
Station Biochemistry 
Journal articles: 
Palmer, I. S., et al. 1980. Isolation of factors in 
linseed oil meal protective against chronic 
selenosis in rats . J Nutr 110:145. 
_ _ and O.E. Olson. 1979. Partial prevention 
by cyanide of selenium poisoning in rats. 
Biochem Biophys Res Comm 90:1379. 
Smith , C.R., Jr., et al. 1980. Linustatin and 
neolinustatin: cyanogenic glycosides of 
linseed meal that protect animals against 
selenium toxicity. J Org Chem 45:507. 
Thiex , N. 1980. solvent extraction and flameless 
atomic absorption determination of arsenic in 
biological materials . J Assoc Off Anal Chem 
63(3) :496. 
Publications: 
Emerick , R.J., et al. 1979. Mercury, 
selenium and protein interrelationships in 
laying hens. SDSU AS Series 79-25. 
Palmer, I.S. 1980. Selenium: villain or hero. SD 
Farm & Home Res 37 :7. 
Stach, R.L. , et al. 1978. Completion report , 
Project No. A-066-SDAK, agreement No. 
14-34-0001 · 7088, Water Resources In-
stitute. (Available from SD Geological 
Survey, Vermilion , SD). 
Thiex, N., and G. Kuhl. 1980. Feed analysis 
for the livestock producer. SDCES FS 754. 
Veterinary Science 
Journal articles: 
Adldinger, H.K., and D.A. Benfield. 1979. Latent 
herpesvirus of turkeys and infertility. 
Symposium of latent virus infection at Cold 
Springs Harbor, New York . 
Benfield , D,A., and H.K. Adldinger. 1979. Latent 
herpesvirus of turkeys - a possible cause of 
low fertility . 60th Annual Mtg Conference of 
Research Workers in Animal Disease. 
Bergeland, M.E. 1979. Coccidiosis in nursing 
pigs (abstr). JAVMA 175:604. 
__ et al. 1979. Bovine cryptosporidiosis in 
the North Central United States. Am Assoc 
Vet Lab Diag, 22nd Ann Proc , p 131 . 
Ellsworth , S. R., et al. 1980. Excretion of 
Mycobacterlum avium from lesions in the 
intestine and tonsils of infected swine. Am J 
Vet Res, in press. 
Eustis , S.L., and D.T. Nelson. 1980. In press.• 
Lesions associated with coccidlosis in 
nursing piglets. 
Francis, D. H. 1979. The incidence and distribu-
tion of K88, K99 and 987P pllus-bearing 
Escherichia coli in cases of porcine 
colibaclllosls. 60th Ann Mtg Con! of 
Research Workers in Animal Disease. 
__ et al. 1980. Characterization of immune 
responses of cattle to ery1hrocy1e stroma, 
anaplasma antigen, and dodecanolc acid-
conjugated anaplasma antigen: humoral 
immunity. Am J Vet Res 41 :362. 
__ et al. 1980. Characterization of immune 
responses of cattle to erythrocyte stroma, 
antigen, and dodecanoic acid-conjugated 
anaplasma antigen: cell-mediated immunity. 
Am J Vet Res 41 :368. 
Kirkbride, C.A. 1979. Lamb trauma caused by 
porcupine grass (Stipa spartea) seeds. 
VM/SAC 74:1151 . 
__ 1979. Abortive diseases of cattle: their 
significance and prevalence. VM/SAC 
74:1151 . 
Krogman, L.A. 1980. lfost responses of calves to 
a group-5 bovine herpesvirus. MS thesis, 
sosu. 
Langpap, T.J., et al. 1979. Coronaviral enteritis 
in young calves : virologic and pathologic 
findings in naturally occurring infections. 
Am J Vet Res 40(10):1476. 
McAdaragh, J.P., et al. 1979. Experimental 
studies of canine parvovirus : evaluation of 
diagnostic procedures. Am Assoc Vet Lab 
Diag, Proc 22nd Annual Mtg :405. 
__ et al. 1980. Pathogenesis of rotaviral 
enteritis in gnotobiotic pigs : a microscopic 
study. Am J Vet Res, in press. 
Nelson, D.T., et al. 1979. Lesions of spontaneous 
canine viral enteritis. Vet Pathol 16:680. 
Tinant, M.K., et al. 1979. Calf pneumonia 
associated with Mycoplasma dispar 
infection. JAVMA 175:812. 
Publications: 
Kirkbride, C .A. 1980. Staphylococcic mastitis. 
OS Update. 
Wildlife-Fisheries 
Journal articles: 
Benda, R.S. 1979. Analysis of catch data from 
1968 to 1976 from nine fish landings in the 
Kenya waters of Lake Victoria. J Fish Biol 
15:385. 
__ 1979. Infestation rates of Argulus 
africanus Thiele , 1900 and Dolops ranarum 
(Stuhlmann, 1891 ) (Branchiura) on Bagrus 
docmac (Forskal, 1775) in Kivirondo Gulf, 
Lake Victoria. Crustaceana 36:190. 
__ 1979. Occurrences of Argulus 
appendiculosus in Indiana. Indiana Acad Sci 
88: (in press). 
Budget 
Bultsma, P.M., et al. 1979. Reproduction success 
of giant Canada geese in western South 
Dakota. SD Acad Sci 58:35. 
Erickson, R.E. 1979. Stream channelization (P.L. 
83-566) increased wetland losses in the 
Dakotas. Wildl Soc Bull 7:71. 
Field, N.H., and R.L. Linder. 1979. Social 
hierarchies among penned hen pheasants 
and effects of dieldrin on interactions. SD 
Acad Sci 58:39. 
Flake, L.D. 1978. Wetland diversity and 
waterfowl. Pages 312-319 in P.E. Greeson, 
et al , eds. Wetlands functions and values: 
The state of our understanding. Natl Symp 
on Wetlands. Amer Water Res Assoc. 
__ 1979. Perspectives on man-made ponds 
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South Dakota Agricultural Experiment Station 
Fiscal Year 1980 
Source of Funds 6-30-79 6-30-80 
State appropriations (general funds) 3,509,880 3,624,467 
Continuing federal appropriations (Hatch and RRF) 1,440,219 1,551 ,612 
Continuing federal appropriations (M/S) 62,325 72,648 
Federal grants & contracts (USDA) 339,250 246,471 
Federal grants & contracts (not USDA) 97,817 202,420 
State agencies grants 132,250 138,327 
Private grants & contracts 314,178 21 4,811 
Internal , statewide, and industry services 423,589 495,043 
Replacement livestock and feed purchases 924,971 1,171,623 
TOTAL 7, 244,479 7,717,422 
Sales income to General Fund 
Net support from General Fund 3,509,880 3,624,467 
Publications off the press 
The Agricultural Experiment Station and the 
Cooperative Extension Service distribute a large variety 
of publications to South Dakota citizens. Your county 
Extension office has free single copies for you. 
These publicafions list the new subjects off the press 
between June 1 and August 31, 1980. 
EC 663, Custom hire rates 
FS 756, Home care of dairy products 
FS 759, Barley proteins 
FS 761, Legislative session and interim committee 
(Constitutional revision) 
FS 762, Limits on legislative powers 
(Constitutional revision) 
FS 763, Dove bill (initiated measure) 
,outfl dokoto 
FS 764, Selection of judges (Constitutional revision) 
B 659, Economic value of water 
B 672, Retain 
TB 53, Changes in field stored large hay packages 
Out-of-state residents may obtain FS and EC 
publications for 15 cents each unless otherwise indicated, 
B,C. and TB series for 25 cents each unless otherwise 
indicated. Remittance is required in advance of shipment. 
Remittance from foreign countries should be made by 
international money order payable to Ag Publications No. 
6287-9101, by draft on· American or Canadian bank. It is 
necessary to include an additional 25% of the total cost 
of publications ordered to cover foreign postage. Send to 
Extension Bulletin Room, SDSU, Brookings, SD 57007. 
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2100 at $1.18 each-1H!0-6794A. 
Published quarterly by the Agricultural Experiment Sta-
tion, South Dakota State University, Brookings, South 
Dakota. Sent free to any resident of South Dakota In 
response to a written request. 
To simplify terminology, trade names of products or 
equipment are sometimes used. No endorsements 
of ·specific products or equipment named Is Intended, 
nor Is criticism Implied of those not mentioned. 
Material appearing In this publication may be reprinted 
provided the meaning Is not changed and credit Is 
given the researcher and South Dakota Agricultural Ex· 
perlment Station. 
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Director's comments 
High risks and high costs. Our predecessors 
were willing to take those chances for us. 
When do we start doing the same thing for 
our children? 
The human factor 
If we want the benefits of research we must 
let researchers be free to search, and not tie 
their hands, says South Dakota's own Nobel 
Prize winner. 
Beyond our borders 
What do a new grape, a windmill , a crossbred 
ewe, and a satellite have In common? Teams 
of researchers from other states working with 
our scientists on the same subjects. 
Barleys just for us 
We need adapted two-row barleys, barleys for 
Irrigation, high oll barleys, lower protein, 
higher extract. The Job Just sounds Impossi-
ble. 
Bread and butter 
That's what research becomes-the basics 
of Innovative farming or ranching operations 
-when South Dakotans adapt research to 
their own needs. 
15 
18 
20 
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Outreach 
You thought the family farm was on the way 
out? Not In Charles Mix County, one of 16 
counties In the country In the Small Farms 
Assistance Project. 
A day's work 
Researchers come In all sizes and ages, work 
on projects as big as world climates or a_s 
small as a gene. Here's a "non typical" 
researcher on a " typical" day. 
A great combination 
He says It's his work which he enjoys and the 
chance to serve South Dakota. Those who 
know him say the best part of the combina-
tion Is the man himself. 
1PM 
The "Integrated" In Integrated Pest Manage-
ment Program means that we call the shots-
we watch that pest like hawks, and attack 
when It's most vulnerable or easiest or 
cheapest for us. 
93rd annual report 
The South Dakota Experiment Station 
presents a formal listing of staff members, 
projects, and publications for the past fiscal 
year. 
